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Fan Noise CONTROLLED in Air Handling Systems 
QUICKLY & ACCURATELY in less than 5 minutes! 


Recognition that noise generated by fans in air han- 
dling systems could be predicted and controlled has led 


to a series of developments in both the “calculations” “Cut- Away” View Reveals New Design 


and also the necessary noise control equipment. 


Guesstimating has now been eliminated by the gen- of “Packaged ‘ Quiet-DUCT Silencers. 


eral acceptance of these 4 important steps, functions 
and/or considerations: (1) that the total fan noise 
and its spectrum is substantially per the ASHRAE 
GUIDE dated 1957 or later (2) that we now have 
workable data covering the natural noise reduction 
due to ductwork, elbows, splits, distances, end reflec- 
tions, room absorptions, etc. (3) that we have NC and 
NCA criteria for each of the 8 octave bands for most 
types of areas and we can now specify what is desired, 
and more important, by using an octave band analyzer, 
it can be readily determined whether the specified cri- 
teria has or has not been met (4) the development of 
prefabricated noise reduction units (noise traps, 
sound traps, etc) which have been properly factory 
tested and rated so they can be used with the method 
mentioned above. 


“Short Form” Makes 
Selection Easy 


Since that time, be- 
cause of the progress r - 
made in the design of —qujet-puct SILENCERS 


: . Over ten years of experience in controlling noise in air han- 
Quiet-DUCT Silenc- 4 STANDARD MODELS 


‘ dling systems has resulted in this new, basic design for all 
ers, and the wide ac- = ee — MODELS “packaged” silencers manufactured by our company. Design 
ceptance of newly requirements include: Bell Mouth Entrance for minimum 
developed techniques 90 MULTIPLE UNIT SIZES ; 

— mee q ; air pressure loss; Solid Nose for maximum noise reflection; 
mentioned shove, the Narrow Throat for maximum noise impedance. Straight 

Short Form” has Passages provide smoother airflow with more silencing and 
been developed to make less regenerated noise. Less Pressure Drop is achieved by 
the selection of unit the diverging design of the evasé exhaust, keeping turbu- 
silencers for air han- : lence at a minimum and attaining maximum pressure regain. 
dling systems an easy 

CONIC-FLOW SILENCERS 


matter. 18 STANDARD UNIT SIZES 


The “SHORT FORM” consists of a small 
binder containing a pad of 25 reproducible 
work sheets. Only one such sheet is neces- 
sary to quickly and accurately resolve 
each noise problem and determine whether 
silencers are required, and if so, the 
silencer model needed to provide the Noise 
Reduction required for the problem. The 
“SHORT FORM” gives the Noise Reduc- 
tion required in the 3rd octave band (in 
decibels) based on the data and procedures 
published in the ASHRAE GUIDE & 
DATA BOOK. Many field experiences 


have demonstrated that 3rd band calcula- 
tions, by themselves, are a reliable index 
to silencing requirements as related to air 
handling systems. Because of the inherent 
characteristics of the “packaged” Quiet- 
DUCT silencers — if silencing is required 
in the 3rd Band, and the unit silencer is 
selected based on this criteria, more than 
enough noise reduction will be provided 
for all other bands as well. 

The ‘“‘SHORT FORM” is available 
through our representatives or write 
direct. 


INDUSTRIAL ACOUSTICS COMPANY, INC. | : 


341 Jackson Avenue New York 54, N. Y. 


Your Standard of Silence 


Ww SS J Representatives in Principal Cities ( 


" [For more information circle #11 on page 37 reply cards] 
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Industrial Heat And Its Control Part III 21 


by Robert Lemke, mechanical engineer. Part three of series discusses mechanical means 
of cooling plant personnel. 


How To Design Make-Up Air Systems 24 


by George W. Reznor, vice president, engineering, Reznor Mfg. Co. How to design your 
own make-up air system, with details on controls, data on equipment sizing and its selec- 
tion, tips on problems. 


Air Conditioning A Technological Complex 28 
by R. S. Sloan, facilities director, Texas Instruments, Inc., and J. B. Meek, Air Condi- 
tioning & Engineering Associates, Inc., Detroit. Mich. and Dallas, Texas. Toxic fume 
removal, accurate temperature control, handling concentrated high equipment gains, are 
problems discussed in this article about new semi-conductor facility. 


Air Systems In The Glass Industry 33 
by W. T. Fleming, Kirk & Blum Mfg. Co. By the use of proper design of , nace cooling 
systems, combustion air distribution, and dust collection, product produc... is boosted 
and life of manufacturing equipment is lengthened. 
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about fans that move air in 
either direction with equal efficiency... 


HARTZELL REVERSIBLE FANS 


Intake one minute, exhaust the next, with 
the same fan. You can do it with the unique 
Hartzell reversible fan — making one unit 
do the work of two with air moving effi- 
ciency that is seldom achieved with a con- 
ventional one-way fan. Hartzell reversible 
fans are ideal for many special ventilating 
jobs and for a wide variety of cooling and 
drying applications. Sizes from 18” to 42”, 
in ring or duct section mounting or in a spe- 
cial roof ventilator housing. Here’s more 
proof that Hartzell has the equipment, and 
the engineering “know-how”, to help you 
solve your unusual air moving problems. 


For complete details, just give oa nearby Hartzell field engineer 
a call. You'll find him fisted in the Yellow Pages or in the Hartzell 
catalog in Sweet's Plant Engineering and industrial Construction Files. 


PROPELLER FAN COMPANY sarztl 
L 
Division of Castle Hills Corp. © PIQUA, OHIO : 
A Member of AMCA F 
[For more information circle #14 on page 37 reply cards] 


Letters 


Special Interest In 
March Issue Articles 


Editor: 


Two articles in the March issue 
of AIR ENGINEERING have special 
interest to me. First is the article 
on the Convair Division entitled 
“Plant-wide Air Conditioning Costs 
Only .0471¢ Per Man Hour.” 

The second one is the full factory 
air conditioning at Sylvania. 

Would it be possible to secure 
50 each reprints of these articles? 

Your publication is doing good 
work in carrying such factual, 
helpful information. 

F. C. Brandt 

Commercial Sales Manager 
Minneapolis-Honeywell 
Regulator Co. 
International Division 
Minneapolis, Minn. 


Doesn’t Want To Miss 
An Issue 


Editor: 


Please be advised that we have 
moved into our new facility at 
1246 Birchwood Dr., Sunnyvale, 
California. We certainly do not 
wish to miss our next copy of your 
fine magazine on subjects so close 
to our interests. 

A portion of this new plant will 
be specifically dedicated to ultra- 
clean environmental conditions so 
that we may deliver a sterile 
product to our customers. We will 
inform you of our design criteria 
and level of accomplishment which 
may be of reader interest. 

Thanking you in advance for a 
prompt change of your mailing 
records. 

R. L. Briggs, Jr. 
President 

Sonic-Air Products, Ine. 
Sunnyvale, California 


Use the Communications Cen- 
ter, page 37, to receive more in- 
formation about any product 
advertised, any new literature 
or new product described. Circle 
the number on the postage-free 
card that refers to the item of 
your interest, add your name 
and address and mail. 


AIR ENGINEERING, SEPTEMBER, 1961 


. “eS oe = F 2 ~ 
— : : iz a Baas = : : 2 y 4 ae = ‘ as e eal ae 25 a “a a 
a 24 
: i 
rs : 
eed 

ae nena . 
io ‘} : 
ne i = 

é s; = 
ee « ere = 

a ‘ J \ = 
me “ek { caliieass : 
ne ¥ ue mes ee VX ——————— $$ : 
ze ‘ SS 8 : 
vs, Ri = o§ , a ’ 
ae : 5; 3 
a, aS ae i wi (A 
SS i ss “ae ee a 
a Hi = Ole e ¢ i} 

2 iss a > gq { 
aad BN 5 me 
é " ; 
me Be « a : =, H 
a. of ve . * = 2. 4 ~ NS 
me > ise  . = aS y 
7 : —— : 4 \, 
" ve Re es a ee 
aes he eae fs a 
‘ a ko é ; oe 
at 3 sich i ~ 5 Foes 
. y oy a 
e: % # =A 4a . 
e 5 5 ‘ ag 
aa ¥y f , “ ; ms t 
Pe q es , < aS 
_ 4 es oem f : ‘ be ; ee 
ee to Beek won orocene peed i i 
es oS ee ‘ ,% a as : 
eye. % shee Ss al ee 3 i 
-- r : NS Es GO aaa: 8, a" Be ‘ j 
“, ou ks aes “6 ” oe : 
ae iy ‘ ee cr ee 4 
: ee : : e 
Lae M : ee Boek } 
3 4 : 
; 2 ‘. ti —— | } 
: _ , —— 
’ Se % = 
. : nw soar ed @ oeert 2 Sant Be sj 
sig s aa cute Sie ; 
f a Wt See Ee ee 

iS ee Fe 4 eS ae me oe . 

7 et > ; aie , 

te a . 7 . 

a re D - P 
on a : is 

‘ 4 és 
aot fe i | 
a t. - a H : 
Be é Po | 
me: e F © 
La “a j “an | 
aoe te oe 
ae . 7 | 

- Ri? “ 

3 “avy — 
Re: > 
ee ei 
a? ¢ 
; ee 

‘ 4 

: 

8 ee 

a 

a 

og Y . 

e 

7 

soe a ae: 

é , ee, 
“ye ——_ 
3 pe es 
“s ' 
: ‘. 
+ 4 
a : : 
‘ : - 
; Bia a 

et 
KS 1 bs 
oe “ 

a ‘ "ell - 
yey 

- - 

Gaaee eee 
oe. oT 
_ ee 
z Li 
aS : 
= 
pee: uae 
‘ - 4 PR ] 
y 
4 i ‘se JT “ . eee sie > ae pi 4 
See : “a 


sue 
cial 
icle 
led 
sts 


ory 
ure 
es? 


0d 
lal, 


yer 


_— aS = lw. CFCS. CU 


51 


PHOTO AT LEFT shows welding installation in a Phileo drybox. Photo 
below shows a building-block combination of Philco controlled atmos- 
phere equipment. Both dryboxes and vacuum ovens are available in 
hermetically coupled straight line, "L”, and “T"” shaped configurations. 


WELDING OR BAKE-OUT... 


You Can Do Almost Anything in PHILCO Controlled Atmosphere 
Equipment... With Highest Hermetic Reliability! 


For any process requiring critically controlled atmos- 
phere, check Philco. Whether you require a complete 
system, or individual dryboxes, vacuum ovens or dust 
shields, you will find many extra-reliable features in 
Philco equipment. Philco designed a new standard 


because no conventional equipment met Philco’s own 
atmosphere control requirements. Philco controlled 
atmosphere equipment is production-proved, avail- 
able at competitive prices—including factory service. 


For detailed information, write Dept. AE961. 


ittimVM PHILCO 


| Famous for Quality the World Over 


LANSDALE DIVISION, LANSDALE, PA. 


[For more information circle #15 on page 37 reply cards] 
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~ ELIMINATES 


@ more effective, shorter cleaning 
cycle maintains system volume with 
minimum fluctuation 


@ higher air/cloth ratios in less space 
greatly reduces first costs 


@ longer fabric life—no damaging 
shakers or blow-back mechanisms 


; oda @ lower maintenance costs—dampers 

: Dustex “Inductaire”’ Filter Collector, Mode . . 

; 208-3. Sizes to meet all capacity require operate in clean air ducts only— 

' ments. Equipped with suitable filter fabrics H -_ 

a to handle any dust problem including high no other moving parts hag changes 
i temperatures up to 550°. Model shown with easier, less frequent 


- a 8’ bags. Larger models equipped with 12’ 
: and 25’ bags. 
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NEW DUSTEX “INDUCTAIRE” FABRIC-FILTER DUST COLLECTOR 


fay «= GENTLE BUBBLE-ACTION 


THE DUST TRAP 


Only gentle air action on the fabric—virtual elim. 
ination of trapped dust...that’s the amazing com. 
bination achieved by “Inductaire” bubble-action, 
introduced by Dustex to reverse air cleaning. No 
violent shakers, no fabric-damaging friction of any 
kind...yet, each bag is thoroughly flexed, purging 
it of the dust usually trapped by reverse air col- 
lapsing. Resulting increases in air/cloth ratios, plus 
many other Dustex engineered features, add up to 
less space requirements, reduced first costs, lower 
maintenance and operating expenses. Now, the 
99.9+ efficiency of filter collection is yours at sav- 
ings never before possible! 
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FIG. 1 Dust cake builds up to point where cleaning FIGS. 3 & 4 Addition of unique “Inductaire” nozzle in bag cap, increases ait/ 
is required. cloth ratios up to 10 cu. ft./sq. ft. and higher. After usual reverse air cycle col- 
lapses bag, nozzle releases short pulses of air inducing additional air currents 
through the top of the bag, creating an air bubble that flows downward, opening 
FIG. 2 Reverse air flows through fabric, collapsing the collapsed tube and purging the dust cake into the hopper. 


tube in pleats until only small cone remains at bottom 
through which air can move. Dust cake is cracked by 
this action but much of it is trapped in upper portion 
of tube. This is the usual reverse air system used for 


FIG, 5 Reverse air flow continues, causing tube to again collapse producing 
further cleaning action on the fabric. Steps 3, 4, and 5 then repeat as many times 
as required (usually 3-5 impulses) for the dust handled. 


many years in collectors capable of air/cloth ratios in FIG. 6 The brief cleaning cycle; about 20 seconds, is complete, with the tube 
Cc 


the range of 2 cu. ft./sq. ft. 


“Inductaire” represents the latest development by Dustex to 
offer the finest in filter and centrifugal dust collection equip- 
ment for every dust problem. Write for particulars on the com- 
plete Dustex line and engineering services ready to help you. 


in normal filtering operation. 


P.O.Box 2520 e BUFFALO 25, NEW YORK 


The company with the big name in dust collection 
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EDITORIAL: 


Toward Better Building Codes . . . 


BUILDING CODES, designed to protect the 
public against unsafe buildings, generally are hard 
to update to insure this worthy objective efficiently 
and economically. It sometimes takes a major 
disaster, like the Chicago amoebic dysentery epidemic 
that killed so many people, Texas (“Hello Sucker ) 
Guinan among them, to get these codes changed to 
reflect the light of modern engineering practice. 

The Chicago incident occurred during the 
gigantic Century of Progress Fair in Chicago in 
1933. A maintenance worker turned off the water in 
the Congress Hotel to repair a plumbing fixture. 
Negative pressure in potable water pipes, caused by 
draining water from them, created enough of a 
vacuum to bridge an air gap an inch or more, suck- 
ing water from water closets back into the drinking 
water plumbing system. 

Death stayed in the pipes all night. Guests drink- 
ing water or brushing their teeth before pipes were 
fully flushed by water usage succumbed to amoebic 
dysentery. Many died. 

Only after this incident did changes occur in 
plumbing codes that made vacuum breakers on 


AIR ENGINEERING, SEPTEMBER, 1961 


water closets mandatory. Vacuum breakers, though, 
had been available for many years prior to 1933. 

Many of our present-day building ventilation 
codes, while not harboring necessarily lethal, archaic 
situations, like the Chicago 1933 incident, certainly 
are bars to progress. 

Many of the school ventilation codes which re- 
quire a ridiculous amount of outside air add need- 
less expense to school buildings, for instance. Nor- 
mal infiltration will take care of most ventilation 
needs for oxygen replenishment, and activated char- 
coal filters can remove odors, thereby saving much 
fuel otherwise wasted by heating outside air, and 
reducing cost and complexity of the air handling 
system. 

In view of all of the obstacles associated with 
getting codes changed to reflect modern materials 
and methods, tne action taken recently by the Chi- 
cago Association of Consulting Engineers deserves 
approval and imitation by other local consulting en- 
gineering groups. 

The Chicago Association has, according to Mr. 

(Please turn to following page) 
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it’s the material that 
makes the difference 


Y coprosionsree 
y TROUBLE-FREE 

¥ LOW-MAINTENANCE 

HEATING SYSTEM . . . GRID cou sen con 


struction resists corrosion externally from acid fumes and 
internally from electrolysis. No leaking from rotted cores. 

GRID one-piece cast iron heating sections and headers are leak- 
proof on steam pressures up to 250 p.s.i. 450° temper- 
ature. Smaller steam lines cost less. 

GRID heating sections with widely spaced fins cast integral with 
steam chambers are easy to clean — Will not ‘‘mat’’ on 
air intake side. 

GRID design develops low outlet temperatures and with proper 
fan volumes, delivers warm, comfortable air to floor — 
No wasted heat at ceiling. 


ole for complete information on GRID Cast Iron Steam 
Heat Transfer Surface . . . write for catalog #956. 


rFINSTALL GRID CAST IRON=™ 


| UNIT HEATERS OLaae HEATERS RADIATORS 
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Editorial (Cont.) 


(Continued from preceding page) 


R. J. Abramson of the C.A.C.E., formed a committee 
“for the study and re-examination of better and safer 
construction methods for the protection of public 
health, safety and welfare.” Mr. Abramson is chair. 
man of this committee. 

The C.A.C.E. committee, says Mr. Abramson, js 
prepared to assist with technical advice “in these 
five fields”: 

1. Revisions and modernization. 

2. Assistance in writing of building code revi- 

sions. 

3. Engineering evaluation for compliance with 

building codes in force. 

4. Aid in determining the extent of violation of 

existing local building codes. 

5. Public service to law enforcing bodies, blue 

ribbon jury duty, expert witness, etc. 

Mr. Abramson calls for a “Unified construction 
code having national recognition, and engineering 
codes written and interpreted by practicing engi- 
neers. 

He points out that “there are several hundred 
heating and ventilating codes in force, many only 
with slight variations.” 

Mr. Abramson calls for properly trained build- 
ing inspectors. These enforcement officials, he says, 
should have the proper work experience and good 
judgment in application and construction of de- 
vices he is to inspect. A municipal inspector should 
be a man with engineering training, on-the-job con- 
struction experience and be able to “adopt his judg- 
ment of the construction for each particular design.’ 

Mr. Abramson, for the C.A.C.E., calls for “a two- 
fold program of code unification and better trained 
personnel to provide the American public with a 
safer, more integrated system at lesser cost which 
would probably eliminate arbitrary rulings based on 
inflexible and antiquated local codes.” 

“Codes should be formulated by joint effort and 
joint review of the Consulting Engineers Council, 
Engineers Council, A.S.H.R.A.E., A.LE.E., LRE, 
A.S.M.E., A.LC.E., etc. as they affect and/or join 
the specific engineering fields.” 

We urge professional engineering groups in 
other cities to take the same constructive, helpful 
attitude toward modernizing building codes. We'd 
welcome information on local engineering group ac- 
tivity toward better codes for publication in these 
pages, as our contribution to the solution of the 
code problem. aa 


A. Lerave 


Editor 
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gn.” 135 OF THEM ASSURE CONSTANT VENTILATION AT NATIONAL ANIMAL 
wie DISEASE LABORATORY, U.S. DEPARTMENT OF AGRICULTURE, AMES, IOWA 
h <3 e A constant supply of fresh air and an equal amount Manufactured and sold in the western states 
rich of exhaust air are of critical importance at this 14- by Master Fan Conperation, H. &. Poster 
| on sl ? ie Company, Inc., 1323 Channing Street, Los 
million-dollar installation. Lack of proper ventilation Angeles 21, California. NOW AVAILABLE 
F would seriously undermine the success of any experi- a Blowers yin ge gaa 
an . er, Turbo owers to . P., Tube an 
a ment being conducted here. For every group of supply Wncsnuiel Gliese ond tidal Waak te 
, and exhaust fans and blowers, there is stand-by equip- 104” wheel diameter. 
LE, ment of identical capacity. Blowers are welded “bacteria ’ ' ; é , 
join tight” and duct work is sealed to prevent any con- waeiei Ete 56 Only Snes Nee 
i : . p y . Write to Peerless Electric Division, H. K. Porter Com- 
tamination from one research section to another. Entire pany, Inc., 1404 West Market Street, Warren, Ohio, 
m installation is capable of delivering 1,042,375 cfm at 
es capacity operation. 
Ve’ 
be ARCHITECTS AND ENGINEERS: Ralph M. Parsons Co., Los Angeles, California 
aii Brooks-Borg, Des Moines, lowa 
é GENERAL CONTRACTOR: Beck-Truckee Co., Dallas, Texas 
ee , MECHANICAL CONTRACTOR: Natkin and Company, Omaha, Nebraska 
SHEET METAL CONTRACTOR: lowa Sheet Metal Contractors, Inc., 
Des Moines, lowa 
AS. 
PEERLESS ELECTRIC DIVISION 
itor H. K. PORTER COMPANY, INC. Member-—Air Moving and Conditioning Association, Inc, 
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of the Industry 


Serubber C 


Scrubber used 
by Valley Nitro- 
gen Producers 
with 95 percent 
efficiency on 
concentrations 
in range of 

1 to 2 grains 
per cu. ft. 


leans 40,000 cfm 


From Ammoniator Dryer Sereen 


The big scrubber shown above 
is installed at the Valley Nitrogen 
Producers, Incorporated at Helm, 
California. Unit handles 40,000 
cfm of gases from an ammoniator 


dryer screen and transfer points 
dust pickup. 

Scrubber is a Turbulaire size 
4-26 made by Western Precipitation 
Division of Joy Manufacturing 


Company and provided with a mild 
steel shell, rubber lined. 

The scrubbing liquid is dilute 
sulphuric acid. The unit was de- 
signed to remove 95 percent of the 
dust delivered to it with concentra- 
tions in the range of 1 to 2 grains 
per cubic foot and pressure drop, 
7 in. to 9 in. W.G. 


The piping for the scrubber is 
arranged for complete recycle or 
partial bleed-off. As the concentra- 
tion of dust and acid builds up in 
the scrubber liquor, the overflow 
is directed to the process or to 
storage. There is a fresh water 
inlet to balance the bleed-off and 
this fresh water is introduced 
through the back of the scrubber 
or through sprays located over the 
inlet. 

The handling of the liquor here 
is a novel one, since they are able 
to get either complete recycle, com- 
plete bleed-off, or complete flow to 

(Please turn to page 14) 
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Air clean enough to breathe could contaminate a 
miniature vacuum tube. For maximum filtering 
efficiency a pre-filter precedes an electrostatic pre- 
cipitator at RCA’s electron tube plant in Harrison, 
N. J. Recently, an increased heat load required an 
increase in the velocity of air—from 600 ft. to 800 
ft. per minute—to pass through the pre-filter. This 
meant changing filters every two weeks. RCA re- 
quired greater filtering efficiency and longer filter 
life without a major overhaul of the system, and 
Union CarsmvE had the answer! 

Union CaARBIDE’s new ULOK Cube Filter provides 
.06 WG resistance (clean) and four months free- 
dom from maintenance before the .5 WG resist- 
ance requiring a filter change is reached. Further- 
more, since this new filter stops particles as small 
as 3 microns, there is a noticeable reduction of 
particulate matter on the ionizing wires of the 
electrostatic precipitator. 


UNION 
CARBIDE 


> 


ULok Cube Type Air Filters are delivering simi- 
lar performance in major installations everywhere. 
Fashioned of DyNEL modacrylic fiber—a dry un- 
oiled medium which may be vacuum cleaned— 
these unique filters are unexcelled for stopping 
and holding unusually large quantities of dust, 
dirt, and foreign matter. In addition, their exclu- 
sive open-box shape provides far greater filtering 
area than conventional filters with the same face 
dimensions, permitting use in high-velocity appli- 
cations with the efficiency of low-velocity opera- 
tion. And... they last 6 to 12 times longer than 
other types of air filters. 

Available in a wide range of sizes and shapes— 
cubes, panels, rolls, and pads—U.ox Air Filters 
are suitable for both new and modified systems. 
For detailed information on the complete line of 
Utox Air Filters, including efficiency and pres- 
sure-drop charts, write: 


UNION CARBIDE DEVELOPMENT COMPANY 
Division of Union Carbide Corporation 
Dept. E, 270 Park Avenue, New York 17, New York 


UNION CARBIDE, ULOK, and DYNEL are registered trade marks of Union Carbide Corporation 
[For more information circle #20 on page 37 reply cards] 
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BURKE AND COMPANY 


provides comfort to 


Selected Territorics Available For Qualified Representatives 
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ARCHITECT: Heitschmidt and Thompson, AIR CONDITIONING CONTRACTOR: Air Conditioning 
Company, Inc. (Southern California), MECHANICAL ENGINEER: J. L. Hengstler 
e At The Biltmore Hotel in Los Angeles, an atmosphere of 
clean, pure air is thoughtfully provided for guests and staff. 
In the public areas, where it is necessary to permit entry 
of large amounts of vitiated outside air, combination replace- 
able media air filters and total detention type gas and vapor 
adsorbers by Burke are being used. 
In the guest rooms, where 100% of the air is recirculated, 
combination replaceable media air filters and partial deten- 
tion type gas and vapor adsorbers are in operation. 


CLEANS AND PURIFIES OVER A BILLION CUBIC 
FEET OF AIR DAILY IN THE BILTMORE HOTEL! 


These are the advance design air filters 
and air purifiers that deliver the effec- 
tiveness, efficiency and dependability 
demanded by all modern building and 
maintenance programs. 


They are readily adaptable to all new 
or existing installations. 


They are available in a wide variety of sizes. 
They may be operated at varying velocities 
and with various combinations of media. 
The initial cost is low, but even more 
important ... the maintenance cost is low. 


WC | write for Technical Data Bulletin and “Economic Analysis.”’ 
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storage accomplishing whatever 
the needs of the process dictate. 
Ammonia pickup is good and the 
stack (except for a steam plume) 
is virtually clear. 


Summary: 


Air Pollution Control 
In Northeastern States 


In a report by W. H. Megonnell, 
Regional Air Pollution Consultant, 
Public Health Service, U. S. De- 
partment of Health, Education, 
and Welfare, Region II, New York, 
New York, he has catalogued an 
air pollution control summary of 
Northeastern States (Public Health 
Service Regions I and II). 


Connecticut: Several cities have 
smoke-abatement ordinances, no 
State-level legislation relating to 
air pollution control. Firty-five 
communities with nearly 70 per- 
cent of State’s population reported 
air pollution sufficient for residents 
discomfort. 

Deleware: In 1957 an eight- 
member Air Pollution Authority, 
administered by the State Board 
Of Health, was created. Nearly 85 
percent of the State’s inhabitants 
live within Wilmington standard 
metropolitan area. Wilmington has 
a smoke-control ordinance but no 
air pollution regulations. 

Maine: Few air pollution prob- 
lem areas. No State laws, but some 
local abatement work is desirable. 

Massachusetts: Legislature 
created a Metropolitan Air Pollu- 
tion Control District in 1960, to 
replace 1910 Boston Smoke Dis- 
trict. Air Pollution in each district 
is controlled by the State District 
of Health. Several local smoke 
ordinances, only one community 
has air pollution rules and regula- 
tions. 

New Hampshire: State statute, 
administered by the Water Pollu- 
tion Commission, provides limited 
tax exemption for equipment effec- 
tive in water and air pollution 
abatement or control. 

New Jersey: Several local smoke 


(Please turn to page 16) 
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Free from Reznor: Learn about this profitable use of 
duct furnaces along with other valuable information on 
make-up air in our just published handbook ‘‘What to 
Consider in Designing Make-Up Air Systems.” 
Manufacturing plants, chemical, food and material 
processors, restaurants, bakeries and dry cleaners are 
becoming increasingly aware of the need for make-up air. 
They now realize that bringing in clean, heated replace- 
ment air through a duct furnace can prevent undesirable 


REZNOR 


fog. 


how to use 
uct furnaces for 
make-up air 


f 
ue" 


Pe ! v« 
BORE 


« 


. * 2. ~ .* v ¢ 


drafts and the infiltration of dust, dirt and fumes. 

Reznor’s handbook on make-up air is one of a new 
series of Reznor Heating Handbooks to help you solve 
commercial and industrial heating problems. For your 
copy, published by the world’s largest manufacturer of 
gas unit heaters, fill in the coupon and mail to Reznor. 
Or, for more information, call your Reznor distributor 
or nearby Reznor district office listed in the Yellow Pages 
under “‘Heaters— Unit.” 


EZNOR MANUFACTURING COMPANY 
Dept. AE-9, Mercer, Pennsylvania 
Send me a copy of “What to Consider in 
Designing Make-Up Air Systems.” 


-------- 


HEATERS != : 


city, state 
————— 


[For more information circle #22 on page 37 reply cards] 
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NOW--rid your 
White Room 

of the 

Unseen Enemy 


If you're still using mops and brooms to clean your 
white room, chances are there’s an unseen enemy lurking 
overhead or underfoot, ever ready to destroy high quality 
standards. The extreme care required for the assembly 
and testing of delicate instruments, precision devices and 
other equipment calls for special housekeeping techniques. 


Hoffman vacuum systems get rid of the unseen enemy— 
solve tough production cleaning and general maintenance 
problems—provide maximum efficiency. 


To insure truly superclean white rooms, call on Hoffman, 
pioneers in the development of engineered equipment for 
dust-free facilities. Hundreds of Hoffman white room 
systems in plants of all types say we know how. 


Write for vacuum equipment catalog and a survey of 
your white room needs. No cost or obligation. 


AIR APPLIANCE DIVISION 


HOFFMAN 


INDUSTRIES, INC. 
A SUBSIDIARY OF HOFFMAN INTERNATIONAL 


Dept. AE-2 e 103 Fourth Avenue e New York 3 e ORegon 7-3600 
[For more information circle #23 on page 37 reply cards] 
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abatement and air pollution contro] 
ordinances. Active State air pollu- 
tion control program and the na- 
tion’s first county smoke control 
agency in 1934. Nine-member Air 
Pollution Control Commission with- 
in the State Health Dept. with 
power to formulate and promulgate 
codes, rules, and regulations. 

New York: Nine-member Air 
Pollution Control Board with au- 
thority created by law in the State 
Health Dept. Statewide air pollu- 
tion control plan has been adopted. 
Following surveys, the Board may 
promulgate rules and regulations 
prescribing permissible degrees of 
air contamination in areas of the 
State. 

Pennsylvania: Lehigh Valley Air 
Pollution Control organization and 
Pittsburgh and Philadelphia both 
have air pollution control programs. 


New White Room 
Directory Underway 


A Directory of suppliers of mate- 
rials and equipment for use in 
White Rooms, Gray Rooms and 
contamination control generally 
will be included in the November, 
1961 issue of AIR ENGINEERING. 


Our first White Room Directory, 
published separately last year, has 
been so popular with our readers 
Wwe are sure this more complete 
Directory will receive equally as 
warm a welcome. 


There are thousands of firms in 
the missile, electronics, chemical, 
pharmaceutical, photographic and 
many other industries who are or 
will soon be spending hundreds of 
thousands of dollars building White 
Rooms, or their equivalent, for 
assembling everything from com- 
plete man-in-space capsules to 
semi-conductors, from tiny hearing 
aid components to giant klystrons 
for radar scanning systems. Such 
a Directory in the November issue 
will be the ‘“‘Bible”’ for all engineers 
who are buying white room and 
contamination control equipment 
right now. 


Although a questionnaire has 
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been mailed to all suppliers of 
contamination control equipment 
available to us, it is possible we 
may have missed some firms. If so, 
and your firm did not receive a 
Directory questionnaire, please 
write the Directory editor, who will 
be glad to send you one. 


Gas Cleaning Directory 
Scheduled For Publication 


Also slated for publication is a 
Directory Of Industrial Gas Clean- 
ing And Dust Collection Equip- 
ment, to be featured in the Decem- 
ber issue of AIR ENGINEERING. 

Anyone interested in receiving a 
product questionnaire for Direc- 
tory listing contact the Directory 
editor. 


Ventilation Causes 
Noise Level Problem 


The solution of one industrial 
hygiene problem may introduce an- 
other. Following is one of several 
examples of noise control in the 
steel industry given by James H. 
Botsford, Noise Control Engineer 
for Bethlehem Steel Company 
(Bethlehem, Pa.) at the American 
Industrial Hygiene Association’s 
recent annual meeting in Detroit. 

“The introduction of a ‘powder 
washing’ process for cleaning cast- 
ings brought about need for addi- 
tional ventilation to carry off heat 
and fumes produced when iron 
oxide powder was introduced into 
an oxygen-acetylene flame. Four 
propeller-type roof fans, each rated 
at 84,800 cfm free air delivery, 
were installed above the cleaning 
floor. Each fan had a blade diam- 
eter of 60 in. and was driven at 
1,450 rpm by a 20 hp motor. Tip 
speed was 22,750 fpm or 380 fps.” 

The fans improved ventilation 
sufficiently, but complaints about 
fan noise soon presented another 
problem. Noise level on the floor 
below fans measured 115 db over- 
all. Narrow band analyses revealed 
that the blade frequency of 97 cps 
was quite pronounced; harmonics 
of the blade frequency were de- 
tectable up to the seventh in 
diminishing amplitude. On _ the 
basis of these measurements a re- 

(Please turn to page 20) 
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This stainless steel stack failed after 
only 6 months in corrosion service! 


‘would YOU - 
corrosive fumes? — 


Over 2 years old.. 
Duracor stack shows absolutely no 
signs of attack inside or outside! 


DURACOR nuane ‘SYSTEMS 


. yet this 


PROVIDE LASTING CORROSION RESISTANCE 
AT LOW COST! 


WAU, 
Vv 


ANOTHER PRODUCT OF 


Performance-proven Duracor Ventilating Sys- 
tems and components provide outstanding 
resistance to attack from all types of corrosive 
fumes. These high-strength systems are 
corrosion-proof throughout . . . are practically 
immune to weathering... require only minimum 
support! Best of all, Duracor construction can 
save you up to 30% on your initial investment 

.. and it’s maintenance-free! Ceilcote engineers 
will design a complete Duracor system to meet 
your special requirements . . . or modify your 
present system to permit gradual conversion to 
Duracor. Fabricated to meet customer specifica- 
tions. ..or assembled from stocked component 
parts .. . Duracor Ventilating Systems can be 
easily installed by regular plant maintenance 
crews or by experienced Ceilcote installa- 
tion personnel. Write today for the new 
Ceilcote catalog. 


THE CEILCOTE COMPANY, INCORPORATED 


4988 Ridge Road e¢ Cleveland 9, Ohio 
[For more information circle #24 on page 37 reply cards] 
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What should 
a 


filter filter? 


The true test of a dust filter’s efficien- 
cy is measured by the size of the 
particles it collects. Koppers new @@ 
MODEL K AEROTURN reverse-air jet dust 
filter is virtually 100% efficient on sub- 
micron particles as small as 0.40xz. 
The dust filter that can cope with 
sub-micron particles will do a better 
job for you in these critical areas: 


@ Good Community Relations. The 
exceptional air cleaning efficiency of 
MODEL K AEROTURN meets strictest 
community codes... provides maxi- 
mum employee protection, too. 


@ Maximum “Product” Dust Recovery. 


Retaining dust particles below one | | if 


micron in size means extra product re- 


labor, less time is needed for plant 
housekeeping with MODEL K AEROTURN 
on the job. Lower dust content in plant 
air means reduced machinery wear, 
longer life for working parts. Filtered 
air can be returned to plant for sav- 
ings in heating and cooling. 


e@ Lower Air Filter Operating Costs. 
Improved self-adjusting blow rings, 
proven pressure controlled filter clean- 
ing reduce wear . . . increase filter tube 
life . . . cut operating costs. Rugged, 
simplified construction virtually elimi- 
nates maintenance and down time. 


An efficient dust filter must meet your 
specific needs. Koppers engineers can 
do this for you. Write for a copy of 
our MODEL K AEROTURN brochure. 
Koppers Company, Inc., Dust Filter 
Dept., 4109 Scott St., Baltimore 3, Md. 


=, KEROTURN 


Oy} DUST FILTERS 


e@ Engineered Products Sold with Service 


covery for extra dollar savings, added 
operating profit. 


e@ Important Maintenance Savings. Less 


[For more information circle #25 on page 37 reply cards] [Circle #26 on page 37]— 
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MAJOR 
HUMIDIFICATION 
MARKETS 


ABRASIVES 
AGRONOMY 
AIR CONDITIONING 
ANIMAL REARING 
ANTIQUES 
APPLE STORAGE 
ART GALLERIES 
BAG MAKING 
BAG STORAGE 
BAKERIES 
BELTING 
BOWLING ALLEYS 
BRAIDING 
BREWERIES 
CABINET MAKING 
CANDY 
CARPET 
CARTONS 
CELLOPHANE 
CERAMICS 
CEREALS 
CIGARETTES 
CIGARS 
CONTAINERS (PAPER) 
CORDAGE 
COTTON 
DECALS 
EGG STORAGE 
ELASTIC YARNS 
ELECTRONIC COMPUTERS 
ENVIROMTL. CHAMBERS 
FILM PROCESSING 
FILM STORAGE 
FLORISTS 
FOOD STORAGE 
\ FRUIT STORAGE 
| FURNITURE 
\ GLASS (LENSES) 
| GLOVES 
\ GLUING 
| GREENHOUSES 
HATCHERIES 
HATS (FUR FELT) 
HORTICULTURE 
HOSIERY 
HOSPITALS 
INCUBATORS 
KNITTING 
LABELS 
LABORATORIES 
LACE 
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TECHNICAL DATA 
ON 
PUMIDIFICATION 
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for ‘COMMERCIAL 
\RUOR TRIAL 

VAR T ALLATIONS 

SPACE. OM DUCT 

WOME IERS 


LEATHER 
LETTER PRESS 
LITHOGRAPHY 


MUSEUMS 
PHARMACEUTICALS 
PHOTOGRAPHY 
PIPE ORGANS 
PRINTING 

RADIUM 

RAYON 

SILKS 

SYNTHETICS 

TAPES 
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TEXTILES 


...Avuilable Without Charge toatl Recognized 
| 3 Ar) tects, Engineers and Contractors. 


: Here, » -oncise, aeeurate form is the information you 
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need to cash in on this important and profitable phase ‘ Aron ; 
of (omplcte air eonditioning ... 16 pages of authentic ig 
Information whieh will enable you to estimate the capa- Be 
city, and then sige and select equipment for more than Eg 


70 humidificatign appleations Please send your free 16 page technical 
bulletin on industrial and commercial hu- ERS 
midification plus monthly Markets and Methods 3 
Reports covering the latest developments in the ree 
field of humidification. : 


FILL |. '')'S REGISTRATION CARD AND MAIL TODAY 
To opother With Your Card or Letterhead to: 
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EFFICIENT REMOVAL 
= = OF DUST AND CHIPS 


© SNAGGING ® GRINDING ¢ CHIPPING 
@ MACHINING ® BUFFING © POLISHING 
and similar operations 


Whatever your problem in industrial dust control, call on Kirk 
& Blum, an organization of engineers and mechanics with more 
than 50 years’ experience in this specialized field. 


You secure a complete service from Kirk & Blum... DESIGN, 
FABRICATION and INSTALLATION . . with a single 
responsibility for an efficient dust control system. 


For an analysis of your dust control problem, call on Kirk & 
Blum’s expert engineering service. Write today for complete 
information and a K & B survey. 


The Kirk & Blum Manufacturing Co., 
8130 Forrer Street, Cincinnati 9, Ohio 


KIRK : HLum 


DUST CONTROL SYSTEMS 


[For more information circle #27 on page 37 reply cards] 


NEWS 


(Continued from page 17) 


———— 


duction in noise of 13 db wag 
determined as a reasonable and 
adequate goal. 

“After consideration of several 
noise control schemes, it was de- 
cided to install a muffler below each 
roof fan. A ‘straight through’ type 
was selected to keep interference 
with air flow to a minimum. Venti- 
lation duct silencers, certified by 
the manufacturer to cause a pres- 
sure drop of only 0.18 in. water 
at a flow of 9,420 cfm, were se- 
lected to limit noise passage along 
the air stream. The estimated 
reduction in flow of nine of these 
silencers connected in parallel was 
only 10 to 15 percent. To connect 
the nine duct silencers to the fan 
inlet, a plenum was constructed 
with walls made of 14-gauge steel 
lined with 2-in. glass fiberboard. 
The plenum was designed so that 
the sound noise energy escaping 
into the foundry would not exceed 
the noise energy escaping through 
the air passages of the silencers.” 

Although calculated noise levels 
after silencing were not quite 
achieved, reduction in noise levels 
on the cleaning floor were consid- 
ered satisfactory and worth the 
cost of $6,300 for quieting the four 
fans. 


Air Conditioning Is 
Tax Relief For Air 
Cleaning Equipment 


A bill to provide tax exemptions 
for air pollution control facilities 
has been passed by the Ohio 
House of Representatives and sent 
to the State Senate. 

Opponents say the Bill would 
take tax revenues from communi- 
ties. Proponents say the Bill 
would make the state more attrac- 
tive to new industry. 


Use the Communications Cen- 
ter, page 37, to receive more in- 
formation about any product 
advertised, any new literature 
or new product described. Circle 
the number that refers to the 
item of interest, add your name 
and address and mail. 
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Industrial Heat And Its Control 


For relieving heat stress from hot jobs, 
part Ill discusses mechanical means of 
cooling plant personnel. 


by Robert C. Lemke* 
Industrial Hygiene Engineer, 
Michigan Dept. of Health 


ART I COVERED theory of 
Pr: gain, benefits of heat 

stress relief and instrumen- 
tation. Part II took up methods 
of determining degree of heat 
stress and selection of methods for 
relieving industrial heat stress. 


Ventilation 


Mechanical ventilation for heat 
control may be general exhaust 
ventilation, local exhaust ventila- 
tion, or supplied air ventilation. 


Moisture Control 


In industries where there are 
operations or process equipment 
that saturate the air or emit steam 
such as paper machines, process 
tanks, and other warm, moist oper- 
ations, the relative humidity is 
increased causing discomfort. Local 
exhaust ventilation can remove the 
process moisture directly from the 
operation before it has a chance 
to increase the relative humidity. 
Replacing exhaust air with a sup- 
ply of drier and cooler outside air 
when it is available will increase 
the benefits stiil further. 


Vapor absorption is another 
method commonly used to provide 
relief in warm, moist areas. The 
moisture-ladened location is sup- 
plied with a blanket of drier air 
that will absorb the process mois- 
ture. Supplying drier air must be 


*Mr. Lemke is a graduate mechanical 
engineer and a member of the Ameri- 
can Conference of Governmental In- 
dustrial Hygienists. 
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Part Ul 


done in conjunction with general 
exhaust ventilation. This requires 
larger quantities of supply and 
exhaust air than if local ventilation 
were used. 


It’s important to realize that 
unless the replacement air used 
during the winter months is tem- 
pered (warmed), rapid vaporiza- 
tion of the cold outside air will 
create an additional moisture, and 
sometimes a visibility problem. 


General Ventilation 


General exhaust ventilation, pro- 
vided by roof exhausters and other 
large fans, cools by exhausting the 
heated inside air and bringing in 
fresh outside air at a temperature 
below room temperature. Roof ex- 
hausters are often misused. The 
worker is in the lower 8 feet of the 
plant, and unless the air flow going 
to the exhauster is directed through 
this area, little benefit will be re- 
ceived. There is no point in spend- 
ing money to cool the upper region 
of a plant if no one is there to 
benefit by it. 


The following can be used as 
guides for cooling with general 
ventilation: 

1. Outside air temperature 
should be from 10-15 degrees below 
skin temperature (95°F). 


Above: This corrugated aluminum 
shield protects adjacent area from 
glass furnace radiant heat. 


Above: Baffle slide in front of the 
furnace is pushed aside, so worker 
in aluminized and insulated clothing 
can knock out brick to check furnace 
batch of glass. 


2. Large volumes of air are gen- 
erally needed. 

3. Inlet openings should be de- 
signed and located to allow air to 
enter the lower plant regions. This 
is difficult to accomplish in larger 
interior rooms, particularly when 
machines or stacks of materials 
occupy much space and serve as 
baffles. 

4. The effectiveness of the cross 
flow of air is decidedly limited when 
the buildings exceed 400 feet in 
width. 

5. Prevent short circuiting of air 
flow to the exhaust fans by closing 
off all air entry into the upper 
regions of the plant. 


Air Supply and Spot Cooling 


Greater coverage and distribu- 
tion of outside air is obtainable by 


(Please turn to page 22) 
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Shield is heated through direct con 
tact with 
source of radiant heat and heat is 
also transferred by convection and 
conduction. 


hot surface. It becomes 


Radiant heat is a func- 
tion of emissivity and is e=.11 for 


aluminum and e=.94 for black iron 


shielding. 


(Continued from page 20) 

supplying fresh air and mechani- 
cally forcing it into the lower 
regions. Outside air can be supplied 
at high velocities (800 feet per 
minute) directly to the exact point 
where it will do the most good. 
Increased air velocity also aids 
man’s natural evaporation process. 
Outside air can be supplied with 
individual fans, simple ducted 
supply systems, or large central 
duct systems. Whatever method is 
used, the air should be ducted down 
to the 8 foot level or work station. 


Central Duct Systems 


Central duct supply systems 
with appropriately designed and 
located supply grilles are becoming 
increasingly popular, especially 
where they are combined for use 


STEP | 
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The charts above should be used with the calculations 
shown on page 28 of the August issue. 


BETTER 
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with the heating system during the 
winter months. Air supply outlets 
should be provided with adjustable 
grilles because different air dis- 
tribution is desirable for winter 
operation than for summer. Where 
the outside air supply system is 
used for spot cooling a particular 
work station, the grilles should be 
arranged so that they can be 
adjusted by the worker to best suit 
himself. Air velocities for spot 
cooling work stations should range 
from 600 to 1,000 feet per minute. 
It is also advantageous to main- 
tain duct velocities in the range of 
2,000-3,000 feet per minute to 
avoid picking up additional heat 
while in the duct system. Reflective 
and insulated ducts also help de- 
crease possibility of heat pickup. 
The merits of the supply air 
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Drawing abo\ best method be- 
cause shield extends down near the 
floor level, permits more air to flow 


past inner shi 


system are being realized by more 
and more plants. Many of the 
plants have combined these cooling 
systems with their ducted heating 
systems. 
Man Coolers 

Man cooler fans are limited in 
their effectiveness because they do 
not bring in cooler outside air. 
When inside temperatures are be- 
low 90°F, they do aid in cooling 
by increasing air velocity which is 
helpful to natural body evapora- 
tion. However, when the air tem- 
perature exceeds 90°F, they serve 
only to blast more warm air at the 
worker. Extreme caution should be 
taken to avoid using man coolers 
in areas requiring process exhaust 
ventilation because their air blast 
can upset the control of the venti- 
lation system. 


STEP 3 
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to find the mean radiant temperature of a source of 

They show how radiant heat, such as a glass or steel melting furnace. 
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HEAT 
CONTROL 
METHOD 


PURPOSE 


APPLIED WHEN 


Reflective 
Shielding 


To reflect radiant heat. 
Place shield between 
source of radiation and 
person or area to be 
protected. 


Radiant heat adds to the 1. Sheet or corrugated aluminum 
body 


heat load generally 


when the mean radiant tem- 
perature is above 95°F. 


REMARKS 


is a good low cost reflecting 
material. 

2. Additional benefit is obtained 
when convective heat in the 
area enclosed by the shield is 
exhausted out. 


General 
Ventilation 
(Roof) 


To remove convective 
process heat. 

To allow cooler out- 
side air to replace the 
exhausted warm air. 


Convective process heat 
adds to the overall heat 
problem. 

When outside replace- 
ment air temperature is 
low enough (below 90°F) 
to give inside cooling. 


Replacement air should be di- 
rected to the lower 8 ft. level 
where it can sweep across the 
working area. 

Wide buildings (over 400 ft.) 
and areas with large machines 
hinder the cross flow of air. 


Local Exhaust 
Ventilation 


To remove process 
moisture directly at the 
source. 


Process moisture increases 
the relative humidity in the 
working area. 


Tempered make-up air in amounts 
equal to exhausted air will be 
necessary for wintertime oper- 
ation. 


Vapor Absorption 
Ventilation 


To remove process mois- 
ture from large areas by 
absorbing moisture with 
a replacement air having 
significantly lower rela- 
tive humidity. 


Process moisture increases 
plant relative humidity and 
cannot be exhausted with 
local ventilation. 


Can be used in areas where 
dry replacement air is avail- 
able. 

100 percent replacement air is 
necessary. 

Tempered replacement air 
necessary for winter operation. 
Large air volumes necessary. 
Replacement air should be 
directed into working area 
below 10 ft. level. 


Reverse Flow 
Ventilation 
Including 
Spot Cooling 


To bring in cooler 
outside air at higher 
velocities. 


Good air distribution to 
the lower regions of the 
plant is needed. 

High velocity supply of 
outside air is needed to 
improve body evapora- 
tion. 

High velocity cooling air 
is needed for spot cool- 
ing of specific locations. 


The duct outlets for a reverse 
flow system (spot cooling) should 
be arranged to allow the worker 
to adjust the air flow to suit 
himself. 


Evaporative 
Cooling 


To lower the tempera- 
ture of the outside air 
for distribution to hot 
areas in the plant. 


A lower’ temperature 
cooling air is needed 
than can be obtained 
with the outside air. 

Outside air temperature 
is above 90°F and will 
not give inside relief. 


Evaporative cooling may be 
used for relief cooling in hot 
industries even in geographi- 
cal areas where it would be 
impractical for general cool- 
ing due to high wet bulb 
temperature. 

Wet bulb air temperature gov- 
erns the effectivness of evapo- 
rative cooling systems. 
Evaporative cooling should be 
used in conjunction with ex- 
haust ventilation. 


Air Conditioning 
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To lower the tempera- 
ture of the inside air in 
the working area. 


There is little process 
heat to add to the over- 
all heat load. 
Operations and processes 
do not require much 
mechanical exhaust 
ventilation. 


Air conditioning can also be used 
to obtain humidity control to 
prevent corrosion and condensa- 
tion. 


Next month, the final and part 
four of this series of articles on 
industrial heat and its control will 
take up evaporative cooling, sta- 
tion isolation, air conditioning and 
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give a summary of the entire 
series. 

There will be ten illustrations 
showing poor, fair and good meth- 
ods of cooling by general ventila- 


tion and means of introducing 
outdoor air through duct system. 

An extensive bibliography on in- 
dustrial heat control will also be 
given for reference use. ~ 
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This article tells you 
how to design your 
own make-up air 
system, with details 
on controls, data on 
equipment sizing 
and its selection, 
tips on problems. 


by George W. Reznor 
Vice President, Engineering 
Reznor Manufacturing Co. 


OR every cubic foot of air 
Fe from a_ factory 

building, at least one cubic 
foot of air, usually tempered and 
filtered, must be supplied. 

Without a balanced air condition 
in the plant, the very reason for 
exhausting air in the first place is 
nullified. If you remove air to vent 
harmful plating tank fumes (Fig. 
1) and you don’t add make-up air, 
you in effect cause the plating 
tank exhaust system to work 
against a vacuum created by its 
own operation. 

The exhaust system won’t work, 
you'll still have plating tank fumes 
and you may have other equally 
harmful side effects of this nega- 
tive air pressure situation, not the 
least of which can be excessive 
heating bills. Table I pretty well 
sums up the need for adequate 
make-up air systems. This article 
tells how to design these systems. 

Make-up air problems usually 
are the same in both new and 
existing buildings. The make-up 
air system itself varies in design 
only with the building operation, 
severity of seasonal changes in 
temperature, and geographical lo- 
cation. For practical purposes, this 
article deals with systems operat- 
ing summer and winter, and located 
in areas with design temperatures 
below 35°F. 

Every building, or operation 
within a building, presents peculiar 
and individual problems which 
must be analyzed so that the need 
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for make-up air is justified in com- 
fort and safety for the individuals 
in it. 

The make-up air system also 
must be economically sound for the 
building operation. 

Consider the problem of indi- 
vidual spaces within a building that 
require positive air exhaust. Ex- 
haust in these spaces often is re- 
quired because a particular process 
creates undesirable heat or air 
contaminated by fumes, odors, or 
particulate matter. This situation 
requires the most critical analysis 
for proper solution, since an ex- 
haust system may draw contami- 
nated air from another space, 
possibly upsetting the production 
process, or even threatening em- 
ployee health. 

One example of this is a wood- 
working facility located adjacent 
to finishing areas. An exhaust sys- 
tem usually is provided to remove 
dust created in the woodworking 
shop. The finishing areas also re- 
quire exhaust for the paint sprays. 
If positive and clean make-up air 
is not provided to the paint area, 
contaminated air could be drawn 
from the adjacent spaces, upsetting 
the exhaust system in the wood- 
working area. 

Another example is met whcre 
heated or air conditioned offices 
are located within a large storage 
area such as a warehouse. If the 
warehouse area is exhausted, its 
fans will pull conditioned air from 
the office spaces, upsetting the 
heating or air conditioning system 
and creating other problems with 
the air distribution system. 

Areas with process furnaces also 
are usually supplied with large air 
exhaust systems, often resulting in 
as many as 20 air changes per 
hour. This creates a serious prob- 
lem if no make-up air is supplied. 
The fans will draw replacement air 
from adjacent spaces, creating a 
problem when doors must _ be 
opened or closed. If the negative 
pressure is great enough, it may 
reverse the flow of gases in flues 
or chimneys. 


Plan Before You Start 


Before any make-up air system 
is designed, careful analysis must 
be made not only of the amount 
of make-up air required, but also 
of the type of system to be in- 


¢ 


How To De | 


° 
.& : 


a? 


+s 


o~ a 
BENEFITS OF GOOMP Al 
@ Proper operation of fume equir 
f hazardous fume 
® No positive infiltration off cold 
a Maximum fan efficiency s@d ele 
e ¢ ction from cm@lirty 
@ Fuel savings due to impiombu 
to overheat inner bays to® cold 
More production from prog mer 
Less housekeeping, less @ bec: 
clean instead of leaking Wfough 
@ No danger of carbon mondjatin« 
, into factory area, when pgr pos 
@ No danger of cracked WM exc 
, condit 
: @ Maximum employee _ prot@nst 
ventilation equipment. Paains 
compensation insurance. 
Doors easier to open UnM@ pre 
® Positive odor control loca}rce. 
nuisance odors throughowl Office 
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stalled, the expected operation pat- 
tern of the system, and how the 
system can best be adapted to the 
building’s construction. 

The basic item of any make-up 
air system is an air handling unit 
with a heat exchanger to temper 
the air. The equipment from this 
point is refined to meet the particu- 
lar requirements of the operation. 
The air handling unit circulates the 
air, while the heat exchanger tem- 
pers the air. If clean air is a 
requirement, filters can be added 
to the system. 

Consideration then must be given 
to air distribution. Ductwork must 
be installed if the air handling unit 
is remotely located. Grilles or dif- 
fusers can be added to the duct- 
work to insure good air distribu- 
tion. This is the point at which 
building construction must be con- 
sidered. Space must be available 
for the equipment and ductwork. 

The heat exchanger can be 
controlled to temper the air as 
required by indoor and outdoor 
conditions. Selection of the heat 
exchanger which furnishes heat 
to temper the air should not be 
made until the following factors 
are fully considered: equipment 
and installation cost, operating and 
maintenance cost, replacement cost, 
equipment availability, fuel avail- 
ability, versatility, code require- 
ments, etc. 


Here’s How To Figure 


Sizing and selection of equipment 
vary with requirements, but gen- 
erally, are accomplished as follows: 
| The amount of exhaust air must 
be calculated. 

{| Determine the amount of make- 
up air needed. This should always 
be slightly higher than the amount 
exhausted in order to maintain 
positive air pressure in the space. 
A figure of 110 percent of ex- 
hausted air is generally considered. 
{| Calculate the amount of temper- 
ing. The unit should be sized so 
that it is capable of producing a 
discharge air temperature a few 
degrees above room temperature. 
A maximum discharge temperature 
capability of from 75° to 80°F 
suffices in general, although the 
actual discharge temperature will 
be governed by the requirements 
of the installation. 

{| Compute the amount of heat re- 


quired. This is the product of the 
amount of exhausted air (in cfm) 
and the temperature difference be- 
tween entering air and discharge 
air, times the factor of 1.085. 

Let us take, as an example, a 
room in which a process furnace 
is installed, and exhausting the 
heated air creates a negative air 
pressure. Suppose the room is be- 
ing exhausted at the rate of 10,000 
cfm. Average room temperature is 
75°F and minimum outdoor air 
temperature is zero F. 

Fan capacity of make-up air 
unit = 10,000 cfm X 1.10 = 
11,000 cfm 

Maximum make-up air tempera- 
ture, T, = 80°F 

Outdoor air temperature, T, = 
0°F 

Quantity of make-up air, Q = 
11,000 cfm 

Constant, K = 1.085 

H, heat load for make-up air in 
Btu/hr. 

H=Q *X K X (f, — T.) 

H = 11,000 X 1.085 * (80 — 0) 
= 955,000 Btu/hr. 


Selecting Equipment 


Of the several types of heating 
available for tempering make-up 
air, direct gas-fired duct furnaces 
seem to offer several advantages. 

First cost for equipment is gen- 
erally no more—if indeed as much 
—as indirect-fired heaters with 
related boilers, piping and controls, 
or oil or electric heaters. 

Installation costs for gas-fired 
duct furnaces are usually lower 
than for other types because it is 
much simpler. Installation involves 
a simple connection to ductwork. 
Piping connections are one pipe— 
compared with two pipes for other 
systems. Pipe insulation, traps, 
balancing fittings, drains and vents 
are not required. 

If standby fuels are mandatory, 
duct furnaces can be obtained with 
dual fuel burners. Thus, they can 
operate on city gas or on standby 
with liquefied petroleum gas. 

Maintenance and operating costs 
are very favorable. Occasional 
cleaning of the heat exchanger and 
burners are required. But these 
are simple operations, requiring no 
special equipment or skill, nor long 
periods of downtime compared with 
cleaning other types of exchangers. 


(Please turn to following page) 
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(Continued from preceding page) 
Natural gas costs are usually 
favorable and a higher heat ex- 
change efficiency is realized in 
direct-fired equipment as compared 
with indirect-fired equipment. 

And if it ever becomes necessary 
to change units, as in the case of 
enlarging a make-up air system, 
equipment replacements are accom- 
plished very simply. There is never 
any lost time due to draining lines. 
Central heating systems do not 


ment air to room temperature. 


may be provided in the inlet 


{ The make-up air installation should 
as part of the building’s heating 
serve only to replace exhausted air and to 


designed for summer and winter 
operate from a simple wall switch 
locked with the air exhausting sys 


Locate the system close to an 
Y> in. mesh screen and hood or 


warrant their use. An automatic 
opens when the make-up air blower 
cold outside air from chilling the heat exchanger and 
creating drafts when the blower 


have to be shut down to permit 
tapping into mains. 


System Operation And Control 


Make-up air systems, as such, 
need operate only while exhaust 
fans are functioning. But in new 
buildings, the system can be de- 
signed for general heating as well 
as make-up air as shown in Fig. 2. 
A qualified consulting engineer can 
design a system to accomplish con- 
trol of the outdoor air introduced 


— TABLE I—DESIGN CONSIDERATIONS FOR MAK 


E-UP AIR SYSTEMS ~ 
not be considered ordinary or even coated st 
system. It shouid teel at exchang ire t 
heat replac i yromoted he burn 
system should be the entering air tems ature i ! 
ind is wired to thus modulating yntrol 
electrically inter A duct furnace i ecommende 
em fans. systems. This furnace can have a ess st eat 
outside wall so duct exchanger with a modulating ga 
runs can be kept short. Protect the air inlet with a the height of flame and maintains stant dis 
rain louvers. Filters charge temperature 
when conditions | Low firing rates and cold entering 
gravity damper below the temperature required fi 


starts, to prevent Therefore, make 


driven flue gas 


-up air systems should have a powe 


exhauster. 


Fig. 1: Left, plating tanks 1 this 
plant are all concentrated in 1,500 
sq. ft. area. Mak p air must be sup. 
plied to replace ai xhausted from 
this area by th 100ds over tanks, 


into the system through automatic 
dampers, which may be set to vary 
the amount of outdoor air taken 
in by the unit. 

If heating only is_ required, 
dampers will permit entrance of a 
minimum of outdoor air; when 
make-up air is needed, the dampers 
will permit entrance of maximum 
outdoor air. The outdoor air 
damper can be completely closed 
during unoccupied periods. 

If a system is installed only for 
supplying make-up air, it can be 
controlled to operate only when 
the exhaust system functions. 
Make-up air systems should also 
operate during summer as well as 
winter periods, providing filtered 
air all year. This is a benefit that 
buildings with exhaust systems 
only do not enjoy. 

Operating cost of the make-up 
air system in the summer consists 
only of the power consumed in 
driving the fans. In the winter, the 


is not operating. § The sensing element of the modulating ga valve 

| The blower should be sized to handle all the make-up should be placed in the discharge reat so that 
air cfm load plus any static developed in the make-up it senses the average discharge air temperature nd 
air system (inlet duct, filters, distribution ducts, etc. should be shielded by a baffle from radiant heat a 
System pressure loss is usually low and can be handled illustrated. A room thermostat is not required 

by a relatively small motor and drives run at slow { Make-up air should be discharged into the building 
speeds, at or slightly below room temperature to prevent 
{ Outside air flowing over the heat exchanger during interference with the normal heatin« ystem. The 
the colder seasons will cause condensate to form modulating valve has a control Knob which may be 
inside the heating tubes. This moisture can corrode adjusted for the desired supply air temperature 

: 
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THE ELEMENTS OF A BASIC MAKE-UP AIR SYSTEM 


Fig. 2: Typical make-up air system showing heating coils, filters, intake, 


dampers, heat exchanger, 


cost of fuel for tempering the air 
is added. In order to analyze this 
properly, consider the case of a 
building equipped only with an 
exhaust system. Infiltration of out- 
door air adds to the cost of fuel 
consumption during cold months, 
since the existing heating system 
must overcome this heat loss to 
maintain temperatures in the 
spaces at a comfortable and health- 
ful level. 

By careful planning, with a 
make-up air system the amount of 
additional fuel consumed in winter 
can be controlled precisely to the 
point that it occurs only when 
desired or necessary. The benefits 
derived from the installation are 
well worth the investment. 


Typical Control Arrangement 


The control sequence illustrated 
in Fig. 3 and described below is 


blower and other component parts of system. 


typical of those used for direct 
gas-fired make-up air duct furnaces. 

ON-OFF SWITCH: This switch 
can be either manual (wall switch 
type) or automatic (wired in paral- 
lel with controls to exhausting 
devices). 

BLOWER: The blower operates 
continuously when system is in 
operation. Air for system is drawn 
from outside the building. 

AUTOMATIC VALVE: Auto- 
matic valve is also controlled by 
on-off switch, giving positive elec- 
trical interlock between blower and 
duct furnace. 

MODULATING VALVE: Modu- 
lating valve controls the rate of 
flow of gas to the main burner. 
The remote bulb temperature sens- 
ing element is located in the dis- 
charge air stream and modulates 
the gas input up or down to 
maintain a constant discharge air 
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temperature. As outside air tem- 
perature increases, the valve modu- 
lates to a minimum gas input rate 
of 20 percent then snaps closed if 
the outside air temperature con- 
tinues to rise. When two heaters 
are placed in tandem, the sensing 
bulb for the first should be set at 
the desired discharge temperature 
and the second sensing bulb should 
be set 3 or 4 degrees lower. Thus, 
the second heater will operate only 
when its additional capacity is 
required. 

LIMIT CONTROL: The limit 
control is wired in series with the 
automatic valve. If the air flow 
through the system is interrupted 
or restricted, the limit control will 
break the circuit to the automatic 
valve. Gas flow to the main 
burners is then shut off until ade- 
quate air flow is re-established. 

SAFETY PILOT SWITCH: 
Safety pilot switch is also wired 
in series with the automatic valve. 
In event of pilot failure, the auto- 
matic valve circuit will be broken. 
Gas flow to the main burners is 
then interrupted until pilot circuit 
is re-established. 

REGULATOR: The _ regulator 
reduces line pressure to within 
operating pressures of 3.5 inches. 
Line pressures up to 8 oz. are re- 


(Please turn to page 45) 


<< 
Fig. 3: Control arrangement includes 
burner valve, limit control, safety 
pilot, on-off switch, automatic valve, 
sensing element, modulating valve. 
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First in a series on this big 
(800,000 sa. ft.) semi-conduc- 
tor production facility describes 
unique air throttling device to 
meet a varying heat gain prob- 
lem, fluctuating air supply 
requirements and exhaust of 
toxic gases with minimum loss 
of heating and cooling Btu. 


heating and cooling the many diverse areas 

making up a modern manufacturing, research, 
and administrative complex such as the new 350-acre 
development of Texas Instruments Incorporated in 
Dallas must be a near ultimate in flexibility, adapta- 
bility, and dependability. 

The Texas Instruments development represents 
one of the nation’s major technological and industrial 
complexes. Development of this site was started in 
1957 and by early 1961 six major buildings with a 
total floor space of more than 800,000 square feet 
were completed and occupied. The master plan for 
this site envisages 12 to 15 buildings with a contem- 
plated two and a half million square feet of space. 


SYSTEM for completely and satisfactorily 
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Air 


\ 


Complex 


by Robert S. Sloan, Facilities Director, 
Texas Instruments Incorporated, and 
John B. Meek, Air Conditioning & Engineering 


Associates, Inc., Detroit, Mich., and Dallas. Texas 


Since this project is still building, a new design 
factor, expandability must be added to those listed 
earlier as requirements for a satisfactory heating 
and cooling system. 

To meet these requirements and design criteria, 
Texas Instruments facilities staff and its architect- 
engineers decided that a central plant for the produc- 
tion of chilled water and high temperature hot water, 
which could be pumped around this campus type site 
to the various buildings, would work out best. These 
basic heating and cooling media are introduced into 
building distribution systems individually tailored for 
each building’s peculiar problems. Plus factors for 
such a central installation were a definite and sizable 
reduction in total equipment capacity required over 
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Fig. 1: Left and above, Texas Instruments new Central 
Research Laboratories are a thinking man’s dream. 
Activities in laboratories posed some tough problems 
for the year-round air conditioning system designers. 


individual plants producing the basic hot and chilled 
water located in each building and a substantial 
saving in operating costs. 

This first of a series of articles covering this system 
will describe the unique air distribution system used 
in the company’s Central Research Laboratories. 
Here an especially designed air throttling device 
solves problems of varying heat gain, fluctuating air 
supply requirements, and exhaust of toxic gases with 
a minimum loss of heating and cooling Btu. 

In a subsequent article the air distribution prob- 
lems in the Transistor Products division and Com- 
ponents division plant where electronic devices such 
as transistors, diodes and capacitors are made under 
rigidly controlled conditions of temperature, humidity, 
and air movement, will be described. 


Building Lay-Out 

TI’s new Central Research Laboratories Building 
was designed to house top calibre scientific personnel, 
together with the complex array of ‘services and 
equipment required for TI’s extensive research pro- 
grams. To provide an atmosphere conducive to 
creative thinking, the building affords the occupants 
bright unimpeded working spaces with a pleasant 
outlook to grass, trees, and shrubs, as shown in Fig. 1. 
The building is constructed in three levels on a 
sloping site and is so arranged that the roof of the 
lowest level lines up with the floor of the next 
higher level and so on. 

Each level is divided into three sections or wings 
and at the section junctions the levels are linked 
by stair bridges which also contain rest rooms, snack 
bars, and other employee convenience facilities. The 
areas between levels provide courtyards attractively 
landscaped. 

The typical laboratory wing construction consists 
of a full basement, a reinforced concrete flat slab 
floor, a reinforced concrete flat slab roof and a curtain 
wall with an insulated sandwich construction wainscot 
high and dual wall glass glazing above to the roof 
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line. The basement houses maintenance shops, model 
shops, stock rooms, and storage areas. 


High Space Loads At Random Positions 


A basic requirement for the air-conditioning sys- 
tem was that high space loads were to be expected 
at random positions in the building. The fulfillment 
of this requirement involved a high degree of indi- 
vidual temperature control combined with the ability 
to deal with unusually high space loads wherever 
they occurred. 

Careful analysis of anticipated requirements, com- 
bined with a margin for future load increases, indi- 
cated that the average space load for the entire build- 
ing would be 12 watts per square foot. In addition 
to this average loading, it was calculated that one- 
third of the building area might have an additional 
space load of 6 watts per square foot, making a 
total of 18. Finally, it was reckoned that certain areas 
might have a space loading of 24 watts per square foot. 

Since it was not known at the time of designing 
where the high loads would occur, and even if their 
locations were known, they would not necessarily be 
permanent, it was evident that a great deal of flexi- 
bility had to be built into the air distribution system 
so that abnormal loads could be picked up wherever 
they appeared, without resorting to uneconomical 
oversizing of ducts or pipes. 

The physical layout of the building contributed 
its influence on the air distribution possibilities. The 
cross-section of each level was arranged to provide 
rooms 12 ft. deep on the south side, a 7 ft. wide 
corridor, and rooms 24 ft. deep on the north side. It 
was desired to confine air distribution to the corridor, 
and the usual headroom limitation left a total section 
of 7 ft. by 2 ft. 4 in. to accommodate air distribution, 
sprinkler mains, electrical conduits, and lighting 
fixtures. 


Exhaust Requirements 


A further major factor influencing air distribution 
was the exhaust requirement. Work to be performed 
in the building involved the presence of a great 
variety of corrosive and toxic fluids and gases. It was 
evident that exhaust facilities had to be obtainable 
anywhere in the building to deal with laboratory 
fume hoods or experimental processes. Since even 
fresh air ventilated hoods typically require 50 percent 
room air for safe and stable operation, and their 
locations were indeterminate, the air distribution 
system had to cope with this condition as well as 
with the highly variable space loads. 

The heat gains and losses for the building were 
worked out in the usual manner based on space 
conditions of 75F dry bulb and 50 percent relative 
humidity, with outside conditions of 95F dry bulb 
and 78F wet bulb in summer. Winter design condi- 
tions were taken as 10F dry bulb. 

(Please turn to following page) 
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(Continued from preceding page) 

The required supply air quantity was determined, 
based on the “minimum” condition of office-type oc- 
cupancy (transmission, solar, lights and people loads 
only). A second supply air quantity was found for 
the “maximum” load condition (“minimum,” plus 
highest average space load). These two figures were 
in the ratio of 1 to 1.7, and showed the variation in 
air quantity which might appear at the fans. The 
corresponding variation in fan static pressure was 
noted since it would affect the control of air 
distribution. 

The combined requirements of all-over individual 
temperature control and highly variable space loads 
greatly reduced the possible methods of designing the 
air system. Maintenance considerations were unfavor- 
able to a multiplicity of fans and coils, and archi- 
tectural considerations were against any equipment 
being located in the occupied spaces, either at win- 
dows or overhead since no false ceiling was to be 
constructed. 


Temperature Control Requirement Solution 


A dual duct system offered a straightforward solu- 
tion to the temperature control requirement, but could 
take care of large load variations only if it were 
substantially oversized. The solution finally adopted 
is believed to be unique, so it will be described in 
some detail. 

The cooling load per unit length with its built-in 
variation to pick up high space loads is handled by a 
form of throttling control, the delivered air quantity 
being capable of adjustment between the minimum 
and maximum values previously mentioned. This 
throttling control of cold air is combined with control 
of hot air by a special type of air mixing and noise 
attenuator unit. 

The units are arranged to have two separate 
pneumatic motors, one controlling a valve on the 
cold inlet, the other controlling the hot inlet. Pressure 
sensing pickups across a calibrated orifice along with 
a pressure regulator provide a control signal propor- 
tional to the delivered air quantity. A space thermo- 
stat controls the cold valve only, while the pressure 


Fig. 3: Below, fume exhaust system located in the 
basement, requires careful attention to tight joints. 


Fig. 2: Fluctuating air requirements and need to exhaust 
toxic laboratory fumes required air throttling unit to 
keep Btu loss out of Izboratory hoods at a minimum. 


regulator controls the hot valve. This is the opposite 
way round from the typical two-motor control set-up. 

Control action is as follows —the pressure regu- 
lator, or flow controller, is set to control at the 
minimum cooling air quantity. This means that so 
long as the space load does not exceed the minimum 
value, hot and cold air will be mixed to provide a 
supply temperature which will satisfy the space ther- 
mostat. Also, the supply air quantity will be main- 
tained on a constant volume basis. 

If the space cooling load is increased above the 
minimum value, the flow controller becomes inoper- 
ative, since it can do no more than close the hot 
valve completely. The space thermostat will call for 
more cold air and will open the cold valve further. 

Additional cold air will be available up to the 
maximum quantity since this is the basis of the duct 
design and of the fan selection. If all the mixing units 
are not demanding maximum air quantity simul- 
taneously, and this is probable, even more than the 
“maximum” air quantity will be delivered, the limit 
being set by pressure losses resulting from increased 
flow. 
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Fig. 4: Control system for over-all individual room con- 
trol and highly variable space loads. See text for details. 


To give specific numbers, a mixing unit which 
gives constant volume at 540 cfm is capable of sup- 
plying 1080 cfm under maximum cooling conditions. 
As applied to this building, these figures represent 
15 and 30 air changes per hour respectively. It will 
be seen that even the minimum value means quite a 
high air circulation rate. This is not surprising since 
the minimum for this building corresponds with the 
maximum for regular office-type occupancy. 


Space Noise Level 


The change in air delivery between high and low 
space load conditions involves a change in space 
noise level. It was arranged that the high delivery 
would result in an acceptable level, while the normal 
delivery, covering most of the building, gave around 
43 db A. 

Duct design was based on static regain principles 
to minimize pressure variations in the duct system 
and to permit higher air quantities to be delivered to 
the far ends of duct runs when required. Initial air 
velocities leaving the fan discharge plenum are be- 
tween 3,500 and 4,000 fpm. 


Fig. 5: Right, hot duct reset schedule. Full heating is 
accomplished by a 50/50 mixture of cold and hot 
air with mixed supply air temperature of 96°F. 
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The hot duct, with similar initial air velocities, 
is one-half the area of the cold duct. Full heating is 
accomplished by a 50/50 mixture of cold and hot air 
with a mixed supply temperature of 96F. 

The main air supply to the building is handled 
by six main equipment units, each capable of deliver- 
ing approximately 28,000 cfm. These units are located 
in basements adjacent to the bridges between levels. 
The resulting main supply duct sizes are such that a 
package of ducts and mixing units can be accommo- 
dated in the corridor ceilings. 

Since space was limited, it was necessary to ar- 
range for mixing units to fasten directly to the under- 

(Please turn to following page) 
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(Continued from preceding page) 


sides of the hot and cold ducts. Sheet metal connec- 
tions with vanes are used to make connection between 
the ducts and the mixing unit inlets. This made it 
easier to install the mixing units and also avoided 
unpredictable pressure losses which might have oc- 
curred if flexible hose had been used with a succession 
of tight turns. 

Discharge air from mixing units is carried in low 
velocity ducts to slots in the corridor partitions. The 
slots are selected to deliver the low air quantity 
without cascading. Mixing units and slots are ar- 
ranged on a modular pattern to permit maximum 
flexibility in partition location. 

Return air from controlled spaces passes through 
louvers adjacent to doors into the corridor. From the 
corridor, it passes through louvers in false columns to 
the basement which is used as a return air plenum. 

To minimize infiltration of unfiltered and un- 
treated air, the building as a whole is maintained at 
a slight (0.02 in. w.g.) positive pressure above atmos- 
phere. This is achieved by static pressure controllers 
which position fresh and return air dampers to in- 
crease the intake of fresh air when the building 
pressure tends to fall. A modulating control was 
required here because the number of exhaust hoods 
in use would not be constant. 


Manifold Exhaust Systems 


The exhaust problem for the building was rather 
complex. As mentioned earlier, exhaust might be 
required anywhere in the building and although the 
exhaust air quantity could be assessed, its location 
could not. A modular pattern of knockouts was pro- 
vided in the floors and roofs. Roof knockouts permit 
the introduction of outside air to ventilated hoods 
where required. Weatherproof intakes are located on 
the roof openings and small fans draw air from them 
and supply it to hoods. The floor knockouts permit 
exhaust air to be led to the basement where it con- 
nects to an exhaust manifold. 

Six manifold exhaust systems are installed in base- 
ment areas, each capable of handling 15,000 cfm. 
A typical system has an air intake near the center of 
a building level and a circular duct of constant size 
(30 in. diameter) runs from this intake to the suction 
side of a fan located near an end building wall. The 
fan discharges its air through a short tunnel which 
leads beyond the end wall to a circular vertical stack 
pipe extended higher than the roof. Connection taps, 
blanked off where not presently required, are pro- 
vided at intervals along the manifold, so that an 
exhaust service involves only the installation of a short 
duct up through a floor knockout. 

The air intake and manifold duct are sized to 
handle the full fan air quantity. A static pressure 
controller with its sensing pickup located near the 
fan suction operates a damper behind the fresh air 
intake. The purpose of this arrangement is to main- 


Fig. 6: Part of heating and air conditioning equipment 
in TI’s new 23,200 sq. ft. central utilities building. Fore- 
ground, steam boiler. Background is a 3,000-ton capacity 
turbine driven centrifugal cooling compressor system. 


tain a constant air quantity through the fan regardless 
of how many exhaust hoods are connected or being 
operated. If few hoods are connected, the fresh air 
quantity will be high, and vice-versa. 

Also, the discharge air velocity at the exhaust 
stack remains constant at 4,000 fpm to carry fumes 
high above roof level and to provide ample dispersal 
and dilution. 

The hood exhaust air quantity is limited to 12,000 
cfm so that there will never be less than 3,000 cfm 
of air in any part of the manifold. This keeps the 
manifold clear of any gases of relatively high density 
which might otherwise tend to lie on the bottom 
surface. The entire exhaust system, including the fan, 
is coated internally with a coating which protects it 
against attack by corrosive gases. 

The main air handling units are constructed of 
masonry casings which accommodate filters, coils, and 
fans. The arrangement is straightforward. 

Return air motorized dampers are mounted on top 
of the unit inlet plenum, and a metal fresh air duct 
also connects to this plenum. Mixed air is drawn 
through cleanable type filters, then through a cooling 
coil with eliminators to the suction side of a double- 
inlet centrifugal fan. The fan discharges through an 
expander to a plenum section which constitutes the 
cold deck. An insulated horizontal divider, above 
which is mounted a bank of heating coils, makes a 
hot deck. The location of the heating coils and the 
back-tracking airflow path through them eliminate 
the danger of cold air being heated above its desired 
temperature, due to scrubbing action and proximity 
effects. 

The fresh air duct leads from an architectural 
intake louver through motorized dampers controlled 
by building static pressure as previously mentioned. 
Preheat coils with face and bypass dampers are fitted 
between the intake and the unit suction plenum. 


(Please turn to page 44) 
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Fig. 1: Right, pressurized, suspended 
curtain wall cooling system for glass 
furnace, located between the melter 
and refiner glass furnace sections. 


by W. T. Fleming 
The Kirk & Blum Mfg. Co. 


Air Systems In The Glass Industry 


How to stretch life of glass moulds and glass furnaces, 
boost production of glass products, reduce temperature 
defects, by proper design of furnace cooling systems... 
combustion air distribution ... abrasive dust collection. 


URING the last two dec- 
D ades the glass industry has 

experienced phenominal 
progress in the extension of fur- 
nace life. Campaigns have been 
extended from one or one and one- 
half years to as long as six years, 
with corresponding increases of 
tonnage per year. This progress is 
attributed to improved structural 
design, improved furnace refrac- 
tory and improved refractory 
cooling systems. 

Air cooling by impingement onto 
the refractory surfaces is utilized 
to reduce the refractory tempera- 
ture, thereby retarding corrosion 
and abrasion of the surfaces in 
contact with the molten glass or 
surfaces exposed to direct flame 
and products of combustion or to 
chemical action of the batch com- 
pounds. 
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Cooling air applications will 
vary with furnace design, refrac- 
tories used and type of glass 
product, however, consideration is 
given to cooling the following 
zones on all furnaces: 

{| Melter and refiner refractory 
walls at glass line. 

Port jambs, connection arches 
and skew beams (Fig. 2). 

{| Throat or suspended curtain wall 
between melter and refiner sections 
(Fig. 1). 

{| Doghouse offset corners. 

{| Bottom blocks. 

{| Crown blocks. 

{| Capped capacity for future spot 
cooling. 

Fans are selected for pressures 
ranging from 41% in. to 6 in. water 
column “fan static pressure,” de- 
pending on ductwork layout and 
losses, to produce a minimum dis- 


charge velocity pressure of 4 in. 
water column or 8000 fpm at 
standard air conditions at dis- 
charge nozzles. Normal fan recom- 
mendations are Arrangement III, 
with independent bearing pedestals, 
and Class III construction due to 
the uninterrupted operation re- 
quirements for a period up to six 
years. 

Air volumes will vary with the 
type and size of the furnace and 
with the peculiarities of furnace 
design and operating procedures. 

Assuming a fan static efficiency 
of 80 percent for an “airfoil” non- 
overloading impeller, and a fan 
static pressure requirement of 515 
in. water column, shaft horsepower 
per 1000 scfm would be 1.086, and 
the cost per year per 1000 scfm 
would be $83.10 based on a 1¢ per 

(Please turn to following page) 
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Fig. 2: Photo shows skew beam and 
port jamb cooling system for glass 
furnace in a large plate glass factory. 


(Continued from preceding page) 
kwhr rate. Total power cost for air 
application per furnace should con- 
sider rate of air application, assum- 
ing the furnace operator will not 
apply full air volume available 
until he is 50 to 75 percent through 
a campaign. 

Estimated costs covering design, 


Fig. 3: Typical fan manifolding for air cooling supply for glass furnaces. 
Fans are selected for pressures up to 6 in. w.g. or 8000 fpm, at standard 
air conditions for discharge velocity pressure of 4 in. w.g. at air nozzles. 


fabrication, delivery, and installa- 
tion of a furnace cooling system, 
complete with fans and motors, 
will vary from about $450.00 per 
1000 scfm on a large plate glass 
furnace to about $370.00 per 1000 
scfm on a container furnace. These 
estimates vary greatly with fur- 
nace design and equipment layout. 


One fallacy that exists in the 
minds of most furnace operators is 
the heat loss attributed to cooling 
air. Actual heat loss in percentage 
of total input amounts to about 
6 percent while the natural radia- 
tion and convection losses of areas 
other than those being cooled 
amounts to 45 percent. 
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Combustion Air Systems 


Oxygen is furnished for combus- 
tion, in gas and oil fired furnaces, 
as a component part of air. Re- 
quirements vary greatly with fur- 
nace design, fuel, heat losses, etc. 
Modern installations incorporate 
the use of preheated combustion 
air (Fig. 5) to improve overall 
efficiency and to maintain a more 
uniform control, eliminating correc- 
tions for variations in atmospheric 
temperature. Preheated air is 
obtained from over the furnace, 
utilizing heat that would be lost 
thru gravity roof ventilators. 

Glass container or tableware 
production has increased, with the 
advent of automatic glass forming 
machinery, from 45 to 105 gross 
per 24 hours per man (by hand) 
to 250 to 1500 gross per 24 hours 
per man. These general averages 
cover the full range of container 
capacity and size. 


“Press” and “blow” glass form- 
ing moulds are cooled by direct 
impingement of high velocity air 
to enable increased glass pro- 
duction by decreasing the time 
required for the glass to become 
firm enough to retain its shape 
during handling and transfer. An- 
other advantage of air cooling is 
the elimination of “hot side” 
temperature defects such as tears 
resulting from glass sticking to the 
mould. 

Air volumes and pressures vary 
with machine type and maximum 


Fig. 7: Left, piping and hoods for 
reversing shuttle conveyor, stationary 
conveyor and bins, glass making. 


¥ 


ware weight. Current design vol- 
umes range from 12,600 scfm on 
each small rotating table machine 
to 21,000 scfm on each large sec- 
tional type machine. Fan static 
pressure selections vary from 14 in. 
to 21 in. water column. 


Dust Control 


The glass industry, as other 
basic industries, have dust prob- 
lems inherent in their processes. 
Unloading, storage, blending and 
mixing of batch ingredients gener- 
ate dust that is high in silica con- 
ten. Cullet crushing conveying and 
storage operations produce some 
dust particles less than 5 microns 
in size. 

Unusual care must be exercised 
in the design and installation of 
equipment enclosures, low velocity 
hoods and exhaust equipment, to 
keep batch loss at an absolute 
minimum, particularly for the 
trace materials. 

Due to the highly abrasive na- 
ture of collected dust, the system 
specifications must be written for 
unusually heavy wall elbows and 
wear sections. U.S. Standard #12 
gauge elbows have been known to 
wear out in 30 days of operation, 
for example. 

Consideration must be given to 
hydroscopic materials such as soda 
ash to prevent branch line plug-up. 
In most cases continual mainte- 
nance of these branch lines is 
required to maintain dust control. 

Enclosures and hooding for 
blending scales must be arranged 
so that the negative pressure will 
not affect the accuracy of the 
scales. 

Batch house dust collection units 
(Fig. 6) are usually tube type 
cloth filters for intermittent duty. 
Air foil bladed high efficiency fans 
are selected for “draw thru” in- 
stallation. 

(Please turn to page 45) 


AIR VOLUMES FOR FURNACE COOLING 


TYPE OF MAXIMUM MOTOR HP 
FURNACE AIR VOLUME PER FURNACE 
Plate Glass 384,000 cfm Six 75 hp 
Sheet Glass 252,000 cfm Six 50 hp 
Container 97,000 cfm Two 60 hp 
Tube 38,000 cfm One 50 hp 
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Fig. 4: Cast aluminum sidewall 
nozzle with adjustable orifice control 
for glass melting furnace cooling. 


BES ie 
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Fig. 5: Two combustion air fans for 
two independent furnaces. Pre-heated 
air enters the top of mixing chamber. 
Automatic controls are provided to 
maintain uniform temperatures for 
proper combustion, better efficiency. 


Fig. 6: Multi-bag filter with rotary 
air locks on dust hoppers. Fan was 
selected for 14 in. static pressure. 
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New Literature 


To receive information on the 
New Literature, circle the item 
reference number on the post- 
age-free reply cards on page 37. 


Ventilating Flow Instruments 
Bulletin on Davis Ventilating 
Flow Instruments has been pub- 
lished by Epic, Inc. Instruments 
cover ranges from 30 ft./min. to 
6000 ft./min. 
Circle #131 on page 37. 


Equipment For 
Process Industries 

Major product lines for the 
chemical processing industries are 
described in a new 12-page bulletin 
offered by the Fuller Co. 

Circle #132 on page 37. 


New Control Manual 


“Automatic Control Of Heating 
And Air Conditioning” is the title 


of a new 375 page book by John 
E. Haines, vice president, Minne- 
apolis-Honeywell Regulator Com- 
pany, published by McGraw-Hill 
Book Company. Book illustrates 
and details specific applications in 
heating, ventilation, refrigeration 
and air conditioning. 
Circle #183 on page 37. 


Absorption Cycle 
Refrigeration Study 


A new study of the relationship 
between chemical structure and 
efficiency of the absorption-refrig- 
eration cycle has been completed 
by the American Gas Association. 

Priced at $1.50 each. 

Circle #134 on page 37. 


Packaged Electronic 
Air Filter 
Bulletin No. 258B gives complete 


engineering data on American Air 
Filter Company’s new line of com- 


pletely self-contained, high velocity 


electrostatic precipitators. Called 

Type HVSC Electro-Cell, the new 

air filter is designed for use ip 

inaccessible areas and for use with 

air handling units. Unit comes in 

24 sizes, from 1000 to 25,000 cfm. 
Circle #135 on page 37. 


High Intensity 
Infrared Equipment 


From Fostoria Corp. a new bro- 
chure descriptive of new techniques, 
using fluid cooling, making possi- 
ble compact quartz lamp ovens and 
furnaces with high heat transfer, 

Circle #136 on page 37. 


Multi-Drive Piping Manual 


This 34-page manual issued by 
Brunner Div. of Dunham-Bush tells 
how to multi-plex refrigeration 
compressors (parallel compres- 
sors). Chapters include pipe sizing, 
arrangement of liquid, suction and 
discharge lines, head pressure con- 
trol, crankcase oil control and hot 
gas defrost connection. 

Circle #137 on page 37. 

(Please turn to page 38) 


backrest. 
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{For more information circle #28 on page 37 reply cards] 
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SPECIAL CHAIRS FOR WHITE 
ROOMS AND DUST FREE AREAS 


e All Enclosed Mechanism 

@ No Oil or Grease 

e All Chrome Plate Finish 

e Easily Cleaned 

12 Ga. All-Steel Seat; 14” x 
15% "— Waterfall eed, 
Sand Blast Surface. Adjusts 
18” to 26’’. 

@ 12 Ga. Steel Backrest; 6” x 
1334 '’—with tempered steel 
backrest support. 
horizontal adjustment. 
Backrest folds down to make 
easy cleaning. 

e Cast Iron Base; 20-inch 
spread. 1%” steel glides. 
Other White Room chairs with 
lacquered plywood 


FREE TRIAL Use an AJUST- 
RITE chair for 30 days with 
- obligation. Prove to your- 
self the many advantages 
AJUSTRITE offers in com- 
fort, utility and economy. 
Write today—we’ll do the rest. 


ee : 10 YEAR GUARANTEE 


2 g ££ 


JUST LIFT SEAT TO DESIRED HEIGHT 


be 2d a ysto EQUIPMENT CO. 


Bowling Green, Ohio , 


cer 


6 inch 


seat and 


Cc 


without 


_WRITE FOR YOUR COPY 


The most comprehensive spray nozzle catalog ever 
printed. Thousands of designs and sizes... un- 
equalled choice of capacities, characteristics and 
materials. The result of over twenty-five years of 

specialized research, design and manufacturing. 


PRAYING SYSTEMS CO. 


3202 RANDOLPH STREET ° 


how much do you mies fi 


‘e 


Tigre omg 


‘Nozze 


a) 


BELLWOOD, ILLINOIS 


“CHOICE © PROMPT SERVICE 


[For more information circle #29 on page 37 reply cards] 
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New PRODUCTS 


To receive information on any 
of the New Products, circle the 
item reference number on the 
postage-free reply cards on page 
37, Communications Center. 


White Room Clothing 
Drycleaning And Laundry 
Equipment 


Purpose: Hoffman International 
announces the introduction of sys- 
tems designed for total cleaning of 
white room clothing and accesso- 
ries. Microscopic examination of 
white room garments has shown 
that conventional dry cleaning 
and laundry equipment is inade- 
quate to meet rigid standards of 
cleanliness. 


OME SE a. a aah 


Features: Among the Hoffman 
machines especially designed to 
protect white rooms from con- 
taminated clothing are the Master 
Jet, the Vaposaver and the Ab- 
sorber. The Master Jet dry clean- 
ing machine shown above has 
been engineered to provide con- 
tinuous filtration of cleaning sol- 
vents during the cleansing oper- 
ation and absolute filtered air dur- 
ing the drying cycle so that all 
uniforms, laboratory coats and ac- 
cessories are completely free of 
lint and other microscopic con- 
taminants. The Vaposaver unit, 
incorporating Hoffman’s exclusive, 
absolute filtered air process, in- 
sures truly clean drying and de- 
odorizing. The Absorber serves to 
eliminate solvent odors. All three 
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units combine to provide complete 
freedom from white room clothing 
contamination. 

Circle #71 on page 37. 


Compact Water Chillers 


Purpose: Two new chillers for 
multi-room building and industrial 
process applications, introduced by 
Typhoon Heat Pump Division, 
Hupp Corp. 

Features: Capacities of 17 and 
25 tons, factory assembled, piped, 
wired, tested, and shipped with 
holding charge of Refrigerant-22. 

Unit uses approximately 8 sq ft 
of floor space and is slightly more 
than four ft high. 

Circle #72 on page 37. 


School Unit Ventilators 


Purpose: Heating, natural cool- 
ing and ventilation in new school 
or school remodeling projects. 

Features: Edwin L. Wiegand Co. 
“Chromalox”’ NU series units offer 


air capacities from 600 to 1,500 
cfm. Motors operate at three 
speeds. Models in varying lengths, 
according to cfm air and kw heat- 
ing capacity. 

Circle #73 on page 37. 


High-Rise Building 
Incinerator 


Purpose: According to Joseph 
Goder Incinerators, a custom- 
designed installed incinerator and 
rubbish chute system recommended 
by the city of Chicago for all high- 
rise buildings. 

Features: Under each disposal 
chute is portable cart. At certain 
intervals cart is manually wheeled 
to incinerator, and is hooked to 
lift that automatically raises and 
tilts it to dump position. 

The two chamber incinerator has 
burning capacity of 1200 lbs per 
hour, disposing of 8400 lbs of 
refuse a day. 

Circle #74 on page 37. 

(Please turn to following page) 


in laying out your client’s plant 
ARE YOU GUARDING 
AGAINST DUST DAMAGE 
TO MACHINES ? 


Will there be dust-producing ma- 
chines in your client’s new plant? 
Such as metalworking, wood-work- 
ing or = conveying equip- 
ment? If so, you should plan now 
for dust control. 

Because dust clogs and gums up 
costly machinery, lowers production 
efficiency, causes breakdowns and 
higher maintenance costs. In addi- 
tion, dust is harmful to the health 
of employees. 

More and more professional men, 
laying out new plants and remodel- 
ing older ones, are specifying Torit 
Dust Collectors. Torit Dust Collec- 
tors have proved 98% efficient in 
removing dust. They are compact, 
easy to install and maintain, and 
cost far less than many types of dust 
collecting a 

Contact a Torit representative. 
He will give you dust collector speci- 
fications, performance charts, di- 
mensional drawings, installation 
suggestions . . . all the information 
you need. 


Write: 


TORIT 


MANUFACTURING COMPANY 
1133 Rankin St., St. Paul 16, Minn., Dept. 1927 


Cyclone 
model. Also 
available in 
portable cab- 
inet models. 


[For more information circle #30 on page 37] 
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Quality Fabrics by 


(TRAVIS 


Fabrics, inc., 


Here is an entirely different fabric of 
60% Dacron and 40% Nylon, now 
introduced in industrial apparel spe- 
cifically for CLEAN ROOMS. Lint-Free 
Tricot is lightweight , yet opaque... 
offers greater comfort because this 
unique fabric actually permits the gar- 
ment to breathe. Unusual serviceabil- 
ity too! Will not ravel if torn or snagged. 
Special wrinkle-resistant finish 
retains its shape better, looks neat 
longer. 


Look for new fabrics, new styles, new 
colors from Worklon, leader in the 
manufacture of special purpose work 
clothing. Choose from America’s larg- 
est selection of lint-free, static-free 
and acid-resistant industrial apparel 
...all illustrated in Worklon’s new 
1961 Fall Catalog. 


Write today for your copy. 


WORKLON 
NEW YORK -e LOS ANGELES 


Worklon, Inc., Dept.AE-91 
253 West 28th St., New York 1, N.Y. 


Kindly send free Worklon catalog. 


New PRODUCTS 


Economical, Mobile, 
Packaged Clean Room 


Purpose: For small companies 
to use in critical assembly work 
without the necessity of a high 
capital expenditure. The entire 
“Clean Room” is manufactured 
and delivered by Controlled At- 
mosphere Enclosures Mfg. Co. 
complete and ready for operation. 


Features: Packaged mobile 500 


| sq. ft. “Clean Room” complete 
| with “absolute” filtration, humid- 
| ity and temperature controlled air 
| conditioning, air shower, flush 


lighting, interlock, toilet facilities, 
dressing room, vinyl walls and 
floor. Special facilities or ‘Clean 
Room” components, such as shoe 


| cleaners, vacuum cleaners, dust 
counters, sticky-mats, fume hoods 


or “sterilhoods” can be provided 
and factory installed. Air filters 
and replacement lighting bulbs are 
changed on the outside. The “Clean 
Room” area can be expanded at 
any time, even during productive 
hours, by the attaching of addi- 
tional mobile “Clean Room”’ units. 
A specially designed connecting 
interlock-door, will allow the con- 
tinuous adding of ‘Clean Room” 
space, each with their own inde- 
pendently controlled air handling 
system. 
Circle #75 on page 37. 


60 Inch Vaneaxial Blower 


Purpose: For general ventilation, 
air moving. 

Features: A 60-in. diameter belt- 
drive vaneaxial blower has been 
added to the line of vaneaxial 
blowers manufactured by the Hart- 
zell Propeller Fan Company. 

The new unit will move 96,450 
cfm at 2 in. sp (98.3 bhp) or 66,500 
cfm at 7 in. sp (116.7 bhp). 


The Hartzell vaneaxial blower 
line now includes belt-driven models 
in eleven sizes—12 in. to 60 in— 
and direct drive models in six sizes 
—18 in. to 42 in. 


Construction features common to 
all models include precision finished 
cast aluminum-alloy impellers and 
all welded construction, with guide 
vanes welded to both inner and 
outer shells. 

Circle #76 on page 37. 


Dust Collector With 
Suction Booth 


Purpose: From Torit Manufac- 
turing Co. for specialized cleaning 
applications in food, chemical, and 
pharmaceutical processing  oper- 
ations, as small products being 
freed of dust particles before 
packaging. 

Features: Combination of Model 
75 cabinet cloth filter dust collector 
and top-mounted cleaning booth. 
Removable stainless steel screen 
forms bottom of booth, walls are 
white enamel, opening in top re- 
tains air hose to facilitate cleaning. 

Unit contains 120 sq ft of cloth 
filter area. One hp motor and 
blower moves up to 550 cfm of air 
through 4 in. top inlet. Dust stor- 
age drawer is 780 cu in. Cabinet 
is 22 in. wide, 25 in. deep and 44 in. 
high. 

Circle +77 on page 37. 


Fluid Filtration Test Kit 


Purpose: For checking contami- 
nation of liquids down to 0.25 
microns. 


Features: Designed for lab work 
in ultra-fine filtration, can be used 
wherever lube applications require 
high degree of contamination con- 
trol as in servo system bearings, 
gyros and tape transports. 

Bearing Inspection, Inc., Fluid 
Filtration Kit, Model SI-13, kit con- 
sists of a 10 cc, precision-ground, 
glass syringe, with a_ special 
adapter and 25 membrane filters, 
which provide effective removal of 
particles down to 0.25 microns. 
Fluid volume can be directly meas- 
ured to 1/10 cc. The filters readily 
lend themselves to easy microscopic 
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inspection. One 23-gauge 1% in. 
needle is supplied, other sizes are 
available if desired. 

Circle #78 on page 87. 


Centrifugal Roof Ventilator 


Purpose: Ventilating public 
buildings, exhausting gases and 
fumes from factories, laboratories, 
foundries, and other industrial 
buildings. From American-Stand- 
ard Industrial Division. 


Features: Model CRD line is 
made in eight wheel sizes with ca- 
pacities from 194 to 2788 cfm. 
Fan wheel is fabricated of alumi- 
num, backwardly inclined, and non- 
overloading. Blades are die-formed, 
mounted between heavy-duty back- 
plate and die-formed rim. Deep- 
spun inlet designed to introduce 
exhaust air to wheel with minimum 
turbulence. Fan wheel housing of 
aluminum and motor hood of spun 
aluminum. 

Circle #79 on page 37. 


Large Part 
Ultrasonic Cleaner 


Purpose: Reduce cleaning time of 
large parts up to 50 percent. 


Features: Acoustica Associates 
large ultrasonic cleaning system 
uses new, fully-transistorized gen- 
erator delivering 25,000 watts to 
two 500-gal. cleaning tanks. 


Contains recirculator which com- 
pletely pumps, filters and heats 
liquid in either tank before liquid 
re-enters tank on return cycle. 
Recirculator has replaceable filter 
cartridges in a range of from 1 to 
50 microns, and automatic indica- 
tion of filter replacement need. 

Circle #80 on page 37. 


Filter-Type Return Air Grille 


Purpose: For installations where 
heating and cooling systems are 
located in inaccessible spots. 

Features: Termed the 18FG 
Series from the Lima Register Co., 
the grille is hinged at the base 
with a full-length piano hinge and 
has a frame and filter rack allow- 
ing a 1 in. filter to be installed 
directly behind the grille. 


Grilles are produced in a com- 
plete range of sizes to handle 500 
to 2000 cfm. 


Circle #81 on page 37. 
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Four tons of valuable dust are 
recovered daily by this Dustube 
Collector, ventilating the processing 
of sintered phosphate ores in a prom- 
inent chemical plant. 


Dustube’ 


collectors 
beat the 


heat 


in fume control 


A demonstration of WHEELABRATOR’S 


VITAL VALUES 


Chemical and metallurgical process gases, with temperatures far beyond 
the range of conventional synthetic fabrics, are no problem to Wheel- 
abrator dust and fume control systems. Dustube collectors equipped 
with special filtering fabrics, such as silicone-treated fiberglass, have 
the Vital Capacity to withstand acids, alkalis, or abrasive materials 
encountered in specific applications, and filtering at temperatures to 
550°F, eliminate the need for costly pre-cooling equipment. Since dust 
is collected in the dry state and removed by repressuring or shaking, 
recovery of valuable materials is facilitated. Collection efficiencies above 
99% are normal. For engineering consultation on your dust and fume 
control problems, call on Wheelabrator. Write for bulletin 562-D. 


Yu VYaues FOR INDUSTRY 


WHEELABRATOR 


DUST AND FUME CONTROL 


WHEELABRATOR CORPORATION, 498 S. Byrkit St., Mishawaka, Ind. 
In Canada: WHEELABRATOR CORP. of Canada Ltd. P.O. Box 490. Scarborough, Ontario 
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If You Design Ductwork 
You Need— 


INDUSTRIAL 


VENTILATION 
MANUAL 


6th OFFICIAL EDITION 


New information on low volume, high velocity systems! 
New hood design diagrams! 

New pressure-volume-horsepower curve for fans! 

New tables of corrosion resistant properties of plastics! 
Revised section on testing of ventilation systems! 

New material on radiant heat! 


New high temperature and low temperature 
psychrometric charts! 


Here’s the biggest and best Industrial Ventilation 
Manual yet — hundreds of diagrams, scores of 
ventilation tables and charts. It contains all the 
up-to-date information needed for the design of 
complete industrial ventilation systems. The Man- 
ual is the official publication of the American Con- 
ference of Governmental Industrial Hygienists; the 
recommended practices are approved by Federal, 
State and Municipal Industrial Hygiene Depart- 
ments. Order your copy now. 


Committee on Industrial Ventilation z 
P. O. Box 453, Lansing 2, Michigan 

JUST : 

$4 Enclosed please find $. for. 

~~ copies of the new 6th edition of the Industrial e 

MAIL Ventilation Manual. « 

COUPON J" ° 

I 

TODAY! Firm ® 

Address. ° 

® 

City and State e 


HARD BACK COPIES AVAILABLE AT $7.00 EACH 


[For more information circle #33 on page 37] 
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AIR DECONTAMINATION 

IMPORTANT STEP 

= IN ASEPTIC PROCEDURES 
FOR “WHITE ROOMS” 


Effectiveness, safety and ease of instal- 
lation keynote the scientific (functional ) 
designs of new Letheray germicidal fix- 
tures. They represent the culmination of 
25 years scientific development and man- 
ufacturing experience in the field of air 
sanitation equipment by Hanovia, the 
name synonymous with ultraviolet for 
more than 50 years. 


; Protects humans, products and labora- 
: tory animals against air-borne infectious 
; diseases and contamination. 
k 
WALL MODEL: Indirect continuous irra- 
diation. 
UNIVERSAL MODEL: Direct or focused 


irradiation. Continuous or intermittent 
operation. 


tk 
MOBILE UNITS: Hospital Model, 65 
Watts; Industrial Model, 1200 Watts. 
AIR DUCT STERILIZERS: High intensity 
1200 Watt Sterilizers for exhaust and air 
conditioning systems. 


+ 


SAFEGUARDS Sterile Processing, Pack- 
aging and Research Areas; Cubicles; 
Air-locks; Hoods; Animal Rooms; Hos- 
pital Operating Rooms, Isolation and 
Autopsy Rooms, Wards and Clinics. 


* 


Other famous Hanovia Ultraviolet prod- 
ucts include: Black Light and Analytic 
Lamps, Water Sterilizers, Photochemical 
Equipment (laboratory and commercial), 
Light Sources for Instrumentation. 


* 
Write for information on ultraviolet lamps and 
related equipment. 


Special Products Dept. 
* ENGELHARD HANOVIA, INC * 


. 
. 
. 
. 
. 
. 
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NEW CARRIER REHEAT WEATHERMASTER SYSTEM 
..-WHERE and WHY you can use it to advantage! 


Now you can capitalize more often on the 
unique advantages inherent in all single duct, 
constant volume air conditioning systems with 
reheat at room terminals. The new Carrier 36BA 
Reheat Weathermasters* permit use of either 
high or normal velocity primary air. Four re- 
heat coils are now available in each unit size. 
And you have a wide selection of new modular 
cabinets and furred-in arrangements. 


You can select units more economically to 
meet cooling capacity and sound control re- 
quirements, with the assurance that they will 
also be able to match almost any heating load 
—regardless of geographical location, exterior 
glass area, or limitations of existing steam 
or hot water plants. For complete information 
on the new Carrier Reheat Weathermasters, 


WHERE: 


Existing office buildings, hospitals and hotels, 
regardless of size, where present steam and hot 
water services are in good condition. Units re- 
place radiators; only supply air duct system 


need be added. 


Schools, where high ventilation capacity and 
ease of automatic room temperature control 
make this system very suitable. May be applied 
for heating and ventilating only, with cooling 
added later at low cost. 


Laboratories, where precise control of both 
humidity and temperature is a requirement. 


New small office buildings, where it is usually 
impractical to apply a high-pressure induction 
system, yet a quality system at low cost is wanted. 


write for the 8-page catalog, 36BA86. Carrier 
Air Conditioning Company, Syracuse 1, N. Y. 


All-air cooling assures superior ventilation and 
odor dilution. 


Induction at unit permits smaller ducts, lower 
fan horsepower, gravity heat. 


Constant volume supply air speeds system bal- 
ancing, maintains constant air motion. 


Constant temperature supply air simplifies cen- 
tral station apparatus, provides maximum humid- 
ity control. 


Central station design eliminates service in 
occupied spaces. 


Reheat at unit provides best possible control, 
solves zoning problems. 


Air Conditioning Company 
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COMPLETE CLEAN ROOMS 


e DESIGNED « INSTALLED 
e ONE PACKAGE ¢ ONE PRICE 


When you need super clean facilities for 
manufacturing, assembling or testing, 
investigate CE ‘“‘Complete Clean Rooms” 
before you undertake to act as your own 
designer, engineer and general contractor. 


The total cost of a CE installation is 
almost always less; you get assured 
performance to fit your specifications; 
you start operation on a fixed schedule; 
and you save executive and engineering 
time by dealing with one supplier. 


Write for bulletin ‘‘Complete Clean 
Rooms” which outlines the scope 
of CE service and includes 
thirty-one constructional 
and operational details of 
a typical CE Clean Room. 


Controlled E_nvironment, inc. 


915 GREAT PLAIN AVENUE, NEEDHAM 92, MASSACHUSETTS 


NZ 
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Technological Complex 


(Continued from page 32) 


Acoustic linings are fitted in the fan suction and dis. 
charge sections of the unit housing. Tapered inlets 
are used between the discharge plenum and the 
(moderately) high velocity ducts to reduce the entry 
loss. 

Control action is uncomplicated. The cold deck is 
maintained at 53F year round — in summer by modu- 
lating chilled water to the cooling coil, and in winter 
by modulating the face and bypass dampers on the 
preheat coil. Summer humidity is held at 50 percent 
or less by control of the supply air dew point. In 
winter, no humidification is added but the proportion 
of recirculated air is fairly high. The hot deck tem. 
perature is controlled in relation to outside tempera- 
ture by a master-submaster arrangement which raises 
the hot deck control point as outside temperature falls, 
The hot deck is varied from 80F to 140F as the outside 
temperature falls from 100F to OF. 

Cooling for the building is provided by chilled 
water from a central station utilities building, the 
temperature range being 30F to 53F. The heating 
source is high temperature water from the central 
station, with a temperature range of 300F to 220F. 
This water also provides heat for domestic water. A 
heat exchanger is used with secondary circulation at 
180F dropping to 140F for the preheat and reheat 
coils. 

Btu meters are provided in the chilled and high 
temperature water systems to record heating and 
cooling usage for performance checking and for cost 
accounting purposes. 

A few specific areas are not served by the twin 
duct high velocity system. These include a Cafeteria, 
Library, and a Conference Room which have conven: 
tional low velocity systems independent from the six 
main systems. 

Next month, details on the air handling system at 
T-I’s semi-conductor plant. ae 


EQUIPMENT 


Absorption Refrigeration Compressors . . . Carrier Corp. 
Packaged Steam Boilers . .. Babcock & Wilcox Co. 
Air Handling Units ... The Trane Co. 

Filters . . . American Air Filter Co., Inc. 

Fans and Blowers ... The Trane Co. 

Cooling Towers .. . Pritchard ¢ Co. 


Controls . . . Minneapolis-Honeywell Regulator Co. 
Boiler Controls ... Bailey Meter Co. 
Pumps... Allis-Chalmers. 


Air Mixing Units and Air Outlets .. . Thermotank, Inc. 


CREDITS 


Architects ... O’Neil Ford and Richard 8S. Colley, Corpus 
Christi, Texas and San Antonio, Texas. 
Consulting Engineers ... Air Conditioning and Engineer- 
ing Associates, Inc., Detroit. 
.. R. 8. Sloan, Facilities Director, 
Texas Instruments, Inc. 


Liaison For Owner . 
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How To Design 
Make-Up Air 
(Continued from page 27) 


duced effectively by the appliance 
regulators supplied with the fur- 
naces. For line pressures over 8 
oz., an additional pounds to oz. 
regulator can be supplied at extra 
cost. (Applied to all but LP gases.) 

Properly selected, installed and 
controlled make-up air heating 
systems can end all of the evils 
attendant upon negative air condi- 
tions in your plant, and actually 
pay their own way in terms of 
lessened employee illness, time off 
and compensation claims .. . re- 
duced fuel bills . . . better heating 
conditions for people and machines 

. cleaner air and reduced prod- 
uct contamination. yw N 


Air Systems In 
The Glass Industry 


(Continued from page 35) 


Cullet dust control systems are 
equipped with high efficiency cen- 
trifugal collectors, due to the high 
percentage of dust particles over 
5 microns in size. Material han- 
dling fans constructed for abrasive 
duty are installed for “blow thru” 
installation. 

The abrasive nature of batch 
ingredients and their attendant 
wear problems on pipe and equip- 
ment and the health hazard of 
these ingredients, demands close 
attention to air systems in the 
glass industry, as outlined in this 
article. The points discussed cover 
the major problems of dust control 
and collection in the glass industry, 
and if followed will help assure a 
clean, healthful working environ- 
ment that will prolong both human 
and machine life. te 
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SPENCER 


Use the Communications Cen- 
ter, page 37, to receive more in- 
formation about any product 
advertised, any new literature 
or new product described. Circle 
the number on the postage-free 
card that refers to the item of 
your interest, add your name 
and address and mail. 

To comment or make sug- 
gestions about any article in 
this issue, use the Editorial 
comment card. 
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Assembly and Gaging Dept., Miniature Precision Bearings, Inc., Keene, N. H. 


KEEPS “WHITE ROOMS” 


Wille 


Dirt and dust are strictly bad news around gaging or assembly 
areas of a company producing precision ball bearings. Every 
possible precaution must be taken to assure an absolutely dust- 
free atmosphere in the “white rooms”. 

That’s why, at plants like this modern Miniature Precision 
Bearings, Inc. factory, you'll find SPENCER vacuum cleaning 
systems providing sure sanitation. 

' Whether your cleanliness requirements are critical . 
whether convenience and economy of maintenance are pri- 
mary, you'll find a SPENCER system the answer to your needs. 


Write for complete information on SPENCER installed 
vacuum cleaning systems or request a piping layout to 
meet your particular requirements. 


SPENCE = TURBINE COMPANY 
HARTFORD 6, CONNECTICUT 


A= 4 
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exhaust 
systems 
removing 


contaminants 


create need for 


& e 


Dusts, fumes, vapors and other con- 


taminants from process equipment 
must be replaced by clean, fresh, 
heated air. MAXON equipped 


‘Make-up Air” Heating Systems are 


solving air replacement problems 
for plants, large and small, in all 


types of industry. 
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MAXON PREMIX BURNER COMPANY _ A AY 
MUNCIE, INDIANA 
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U. S. Stoneware Co. ...... Back Cover 
Agency: Ralph Gross Advertising, Inc. 
Walton Laboratories, Inc. ......... 19 


Agency: Josephson, Cuffari & Co. 
Western Industrial Combustion 
PINNED. ccnusd susmunseanuens = 
Western Precipitation Div. of 


BOF TE, SE vccserasscsveeivcce. & 
Agency: Hixson & Jorgensen, Inc. 


Wheelabrator Corp. ............... 
Agency: The Jaqua Co. 

PN CI nado cenernemnanie ” 
Agency: Pace Advertising Agency, Inc. 
WTI ihn sc cioaiianrats akin 40 
Agency: Arpadi - Sarett Associates 
Worth Chemical Products Co. ...... . 
Agency: Fuller & Smith & Ross Inc. 

York Corp., Subs. of 
Borg-Warner Corp. .............. as 
Agency: Keyes, Madden & Jones 


*Not advertising in this issue. 


CLASSIFIED ADVERTISING 


RATES—Classified advertising is run in 
6-point type (this size) under suitable 
headings. Minimum rate $5.00 for forty 
words or less, Extra words .15 each. 
Box addresses, with usual services, count 
as five words. Display type ads available. 
Payment required with order. No agency 
commission, no checking copies, Closing 
date first of month preceding month of 
issue. No proofs will be submitted prior 
to running, but proof will be forwarded 
for record. AIR ENGINEERING, 450 W. 
Fort Street, Detroit 26, Mich. 


Reprints 


To receive any of the Re- 
prints, circle the item reference 
number on the _ postage-free 
reply cards on page $37. 


Economics Of Factory 
Air Conditioning 


New accounting methods to 
prove before buying and installing 
air conditioning, that the invest- 
ment will pay off as well or better 
than any other piece of capital 
equipment. Price 75¢. 


Circle #172 on page 37. 


Special Report On 
White Rooms 


Discusses White Rooms as a 
market, equipment and supplies 
used in White Rooms, and White 
Room marketing channels. 


Circle #176 on page $7. 


White Room Symposium 
Papers 

Presented at American Institute 
of Plant Engineering Symposium 
on Dust Control, Tempe, Ariz., 
Nov., 1960. Price $5.00 (used for 
start of new American Assoc. For 
Contamination Control). 

Circle #178 on page 37. 
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COMPLETE “PACKAGED” Fume scRUBBER 


ie 


77 


! ’ 
MICHIGAN 


If your “white room” or plant is faced with annoying 
fume removal problems, the Cyclonaire 
may offer a most inexpensive answer. 


This compact wet bed scrubber does a fume removal 
job that once was possible only with expensive 
custom units. Removal of many gases (of 1% 
concentration or less) is 99% effective. 


The Cyclonaire is made in four standard sizes with 
rated capacities of 750, 1650, 3500 and 6000 cfm. 
Construction can be either 12 ga. steel, lined with Tygon 
sheet plastic; or fiberglass reinforced polyester. 

The lined-steel unit comes complete with top mounted 
blower equipped with a rigid polyvinyl chloride (PVC) 
rotor. The lighter weight fiberglass reinforced 

polyester unit utilizes a separately mounted blower 
duct-connected to the scrubber. 


Both units are shipped complete with the necessary 
packing, either ceramic Intalox saddles, metal or 
Se Pall Rings, depending on 

‘weight factors or corrosive conditions. 


ee ee 40-H 
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The Cyclonaire is fully described in Bulletin Fi J 


FW-10R, free on request. Write for it today. 2 


PROCESS EQUIPMENT DIVISION 


[For more information circle #39 on page 37 reply cards] 
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